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APPENDIX  X 


TYPEWRITER  PRINTOUT  ROUTINE 


CODE  TYPEWRITER  FUNCTION 

t - TABULATE 

- BLACK  COLOR  PRINT 

? _ RED  COLOR  PRINT 

/  — _ UPPER  CASE 

B  - LOWER  CASE 


CODE  TYPEWRITER  FUNCTION 

r  - CARRIAGE  RETURN 

ft  - SPACE 

I  — - - ^ - TRACK  SWITCH  AND  CLEAR  ' 

I  - TERMINATE  PRINT  AMD  CLEAR 

i  (igiore)  or  .  (dot) -NON-PR  I  NT  PAD  CHARACTERS 


M 


PRINT-OUT  FORMAT 
GENERAL  STORAGE- BUFFER 


PRINT-OUT  FORMAT 
BLOCK  TRANSFER  BUFFER 


H  A  W  Y  A 


MiimmaBBaiiiimii 

mmmmm 


mm 


S  P  E  D  t  t  t  t  t  D  E  S  TM  S  T  W  0  R  D  -  RM  K  S  2  N 


EAR 

CLEAF 

CTERS 


MOTE; 


NOTE: 


REFERENCE  MUST  BE  MADE  TO  THE  FLOW  CHARTS  TO  DETERMINE 
WHICH  OR  HOW  MUCH  OF  .THE  DATA  SHOWN  IS  ACTUALLY  ADDED 
TO  THE  FORMAT  FOR  A  PARTICULAR  STRIP. 

BLANK  AREAS  IN  THE  FORMAT  CONSTANTS  PRESENTLY  CONTAIN  i's, 
BUT  THEY  ARE  ALWAYS  OVERWRITTEN  WITH  DATA  AND  MAY 
CONTAIN  ANYTHING  DESIRED. 
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401 


402 


007  003  4i2  UJS 


224  (S3  432  UJS 


S30  302  408  U!S 


g 


ENTRY  FOINT  FOR  TNE  RISER 
STRIF  FOR  AN  ENROUTE 
FLIOHT  FLAN. 


ENTRY  FOINT  FOR  THE  RKER 
STRIF  FOR  A  FROFOSED 
OEFARTURE  FLIOHT  FLAN. 


ENTRY  FO 
FROFOSED 
FRON  AND 


503  S04  SOS  300  507  030 


ENTRY  FOINT  FRON  HSF  FUT  N£I  STRIF  DATA  IN  TENFORARY  STORASE  AND  REFLACE  IT  WITH  THE  LAST  STRIF  DATA  FRON  SENERI 

OUT.  LAST  STRIF  RUST  (E  • 

REFRINTEO  OEFORE  CONTINUING 
FROCESSINO  THIS  HER  STRIF. 


« 


409 


500 


SOI 


020  119  300  090  772  AM  982  OTR  762  AM  102  OTT  • 


F?=  FICR  UF  FROORAN  ‘SELECT  2  FOR  SELECTOR 
T-11  ON  FLU8B0ARD.  USED  9Y  FLUSOOARD 
ROUTINE  TO  SFACE  THE  AIRCRAFT  IDENT, 


502  513  514  .  515  513 


513  502  513  UJS  98E  960  98E  ADS  86A  MA  100  SZ5  900  MA  OOR  SZS  97C  10J  101  045 


• 

SET  UF  DATA 
FOR  A  RIDER 
STRIF. 


495 


491 


49T 


499 


991  AAA  94Z  ITS  8S1  949  491  UJS 


7Q9  993  419  UJS  224  78*  7  9t  UJS 


ENTir  rSINT  F99  A  OUI*LiCATE 
STIlP  REOUESTED  9V  A  C8NTR8LLER 
FR9I  ‘REA88UT’  R9UTINE 


511 


512 


SS9 


998 


997 


998 


919  9«J  386 


949 


991  999  99t  UJ9 


673  683  930  UJ8 
992 


993 


994 


PUT  6E8  C9L98 
C9DE  INT9  lUEE- 
IN6  ST99A6E  FUr 

66198  TEST. 


PUT  L’t  9VE8 
C99PUTE8  FLI6HT 
'MU99E8  IN  P8INT- 
9UT  F98NAT 


SET  P949k 
T9  END 
P89CE8SIN8~ 
AFTE8 
P8iNT<9UT 


792  970  101  949  TOE  ttt  10J  AT9  224  993  934  0J9 


934 


*8E  .there  7 
DI8ITS  T9  THE 
AIRCRAFT  lOENT 


'■'j  '  ' 


939 


PUT  THE  7  DI6IT 
AIRCRAFT  IDENT. 
IHTR  PRINT-RUT 
F9RNAT 


890  986  96F  NKO 


SPACE  AIRCRAFT 
lOENT.  ANO  PUT 
INTO  PRINT-RUT 
FRRNAT 


-<£) 


(  P0  \__. 

X  PO  \ 

vv, 

936 

mm 

FORMAT  FOR 
AIRCRAFT  lOENT... 

08H  ttL  900  AT9 

• 

OROP  OUT  All  PR08RAH 

SELECTS  ON  THE  PLU999AR0. 

APREO  STRIP  9N  A 
NRRNAL  PROPOSER 
9EPARTURC. 


'•A.. 

.■nr-  r  .**■  , 


937 


111  000  000  i-ss 


936 


IS  THIS  STRIP 
TO  RE  PRINTEO 
IN  RER  PRINT? 


REST  I 


070  792 


»  east 
PO  )  FLI6 
18/ 

FROM 


000  000  937 


729 


830 


531 


533 
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541  542 


lEMVC  REI 
CILII  ClOE  FRIM 
FRINT-RHT 
FIRNAT 


D  CILIR 

FRINT- 
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MIVE  PRINT-IUT  DATA  IN  ISB 


PREVIIUI  FIX  TINE  IN  BSI  IB 
HBVE  PRINT-IUT  DATA  IN  CXI 

SIS  8SB 


IIT  /yiA  IIS  ATI  III 


( 


itVE  PlINT-lUT  B*T«  IN  III  im  Tl  CIVEI  UNUSEI  fill  I. 
Ill  III  917 


947 


PUT  THE  2ND  *11- 
lAY  INTI  PRINT- 
lUT  FIRHAT 


•4i"i2sr 

911 


III  117  AT9 

911 


972 


IS  THERE  HIRE 
RIUTE  FIR  THIS 
STRIPt 


PUT  THE  3RD  AIR- 
lAY  AND  lUNCTIIN 
INTI  PRINT-tIT 
FIRHAT 


IIH  ATS 


981  980  911  Ui9 
982 


140 


ZJ9  III  111  ATS 


PUT  THE  4TH  AIR- 
lAT,  IR  DITS  IR 
DESTINATIIN  int 
PRINT-lUT  FIRHAT 


IS  THERE  HIRE 
RIUTE  FIR  THI 
STRIPT 


PUT  THE  4TH 
lUNCTIIN  IN 
PRINT-lUT  F 


IIH 


PUT  AN  AODI- 
TIINAL  CARRIA8E 
RETURN  INTI 
PRINT-OUT 
FORHAT 
A7V\ 


IIH  ATS 


•17  ObA  114  ATS  IIS  SIS  AT9 


HIVE  PRINT-lUT  8ATA  IN  8SI  OIIN  Tl  GIVER  UNUSED  fSROS  4,  9  AND  1. 


PREVIIUS  FIX  TINE  IN  ISI  lIRD  4. 

HIVE  PRINT-lUT  DATA  IN  ISI  BIIH  Tl  GIVER  UNUSEI  IIRIS  9. AN!  I. 


919 


IAS  THERE 
'CTTV  IN  THE 
PREVIIUS  RIUTE 
SEINENTT 


978 


PUT  THE  7TH  AIR- 
■AY  ANB  lUNCTIIN 
IR  BITS  IR  BES- 
TINATIIN,  INTI 
PRINT-lUT  FIRHAT 


SET  PI29b 

SET  PI34C  Tl 

Tl  CIVER 

CIVER  UNUSED! 

UNUSED 

■ 

PRINT-lUT 

PRINT-lUT 

FIRHAT 

FIRHAT  AREAS 

AREAS 

DTI  fIRD 
103  IS  NIT 
USED  IN  PRINT- 
lUT  FIRHAT, 


8D7  004  SlS-tlJS 
910 


821  824  988  UI9 
Sit 


912 


IS  THERE  HIRE 
RIUTE  FIR  TH 
STRIP? 


141  10P  ATS 

113  111  913  ZJ9 

140 

III 

918  i 

0 

SIB 

, 

iNI 

PUT  THE  DESTINA¬ 
TIIN  INTI  PRINT- 
lUT  FIRHAT 


HIVE  TAIS  IN  . 
PRINT-lUT  FIRHAT 
Tl  PLACE  DESTINA 
TIIN  PRIPERLY 


110 


10R 


IST 


PUT  DESTINATIIN 
IR  LAST  AIRIAT 
INTI  PRINT-lUT 
FIRHAT 


lOF  ATS 


I4H  IDN  AT 


SIS 


^Tl  ffIRDS 
102  AND  103 
ARE  NIT  USEI  IN 
THE  PRINT-lUT  FIRHAT. 


IAS  THERE 
•CTTV  IN  THE 
PREVIIUS  RIUTE 
SIIHENT? 


SET  PI34d  Tl 

SET  PI29e  Tli 

CIVER  UNUSED 

CIVER  UNUSED 

PRINT-lUT 

PRINT-lUT 

FIRHAT  AREAS 

FIRHAT  AREAS) 

TOP  79 


PQ 

23. 


BOB  124  911  UJS 


849  104  911  UJS 


MN  lit  S88  ZJ9 
Nl  \ 


PUT  TNE  4TH 
JUNCT1IN  INT8 
PRINT-8UT  F8RIIA 


PUT  THE  9TH  AIR- 
fAY  AND  JUNCTIDN 
ID  PITS  ID  DES- 
TINATIIN  INTI 
PDINT-IUT  FIDNAT 


10U  ATS  IAN 


lOT  ATS 


■  Tl  HDD 
103  IS  NIT 
USED  IN  PDINT- 
IUT  FIDNAT 


HIVE  TAIS  IN 
PDINT-IUT  FIDNAT 
Tl  PLACE  OESTINA" 
TUN  PDIPEDLY 


10D  Cal  IDF  ATS 


IN  EACH  IF  THESE  4.  ENTDIES  Tl  PO  23, 
">^ITI  HIDDS  100.  101,  102  AND  103  IN  THE 
FDINT-IUT  FIDNAT  ADE  HIT.  DEIND  USED,  . 

■  .  ‘  i  ..  V 

•  J'.  ^.,1.  ■  «  ■  .  A* 

.>.vv-  v-  •...  v;  t: 
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PUT  UESTIHATIIN 
ID  LAST  AIDIAT 
INTI  PDINT-IUT 
FIDNAT 


ION  ATS 


SET  PI94b  Tl 
CIVED  UNUSED 
* PDINT-IUT  ~ 
FIDNAT  ADEAS 


643  124  SIS  UlS 


;T  PI34d  Tl 
IVED  UNUSED  _ 
lINT-lUT 
IDNAT  ideas 

124  Sll  UJ9 


SET  PI2Se  Tii 

CIVED  UNUSED 

PDINT-IUT 
FIDNAT  ADEASj 

143  104  Sir  UJS 
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101  10A  tOM  HO  S  B2S  024  004  UJ9 


104 


020 


BTB  WORD  103  IN  THE  ROINT-OUT 
FORMAT  IS  NOT  BEINO  USEO. 


ITI  «0II0'104 
IN  THE  PHINT- 
lUT  FORNAT  IS 
NIT  REINS 
USED. 


NOTE  USED  lORDS  IN  STD  PRINT-OUT  FORNAT 
TO  COVER  UNUSED  AREAS. 


012 


SIS 


614 


615 


RTB  WORDS  100, 
tor,  102,  103  AND 
104  IN  PRINT-OUT 
FORHAT  ARE  NOT 
BEIN8  USED. 


BTB  WORDS  101, 

102,  103,  104 
IN  PRiNT-OUT  FORHAT 
ARE  NOT  BEING  USED. 


BTB  WORDS 
102,  103  AND 
104  IN  PRINT¬ 
OUT  FORHAT 
ARE  NOT  BEING 
USEO. 


HOVE  USEO  WORDS  IN  BTB  PRINT-OUT  FORHAT 
TO  COVER  UNUSED  AREAS. 


614 


SIS 


dL  101  ATS  106  tsUL  102  ATS  033  632  630  UiS 


6IB  61S 


022 


623 


^  103  ATS  106  104  ATS  637  632  630  UJS 
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tBZ  t£ii  B4Z  ITS  S7Z  SIT  ITS  IIZ  I7Z  126  135 

RESTORE  DAT*  FOR  STRIF  INTERRUFTEO  IT  HSR  OUT.  THE  LAST  STRIR  HAS  SEEN  RERRINTED. 


REENTIR  the  HSR  RRIHT-OUT 
ROUTIHE  AT  ROIHT  CORRESROHDIHS 
TO  THIS  STAIR'S  ORIOIHAL  TTREWRITER 
RRIHT-OUT  EHTRT  ROIHT. 


REENTER  THE 
TTREWRITER  RRIHT-OUT 
ROUTINE  AT  ROIHT 
CORRESROHDIHS  TO  THE 
HSR  ENTRY  ROINT 
0RI8INALLY  USEO  ST 
THIS  NEW  STRIR. 
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■KINS  ALL  3 
FIELD  PATTERNS 
FRSH  8ENERAL 
STORABE  TO 
PATTERN  TRACKS 


BRINS  THIS 
TABLE  7  BUT 
DF  BENERAL 
STBRACE 


ADO  THE  PRINT 
FACTOR  CODE  TB 
THIS  TABLE  7 
AND  RESTORE 


SS4  BBS  SS4  019 


073  BOS  ATL  748  BBS  088  AON 


‘X*  HESSABE  ON  PROPOSED 
DEPARTURE.  RIDER  STRIP 
IS  PRINTED. 

APREO  STRIP  BN  A  PROPOSED 
DEPARTURE  FRSH  ANOTHER 
CENTER. 


IS  THIS  > 

FLIBHT  ENTER- 
INB  A  CONPUTER 
EQUIPPED  . 

.CENTER'  AREAT> 


SET  PBSOh 
TO  BET 
TABLE  I 
AND  TABLE 
2 


077  700  34-7  Ui 8  734  739  710  UJS 


‘X*  HESSABE  BN  A  PREVIOUSLY  COHPLETED  ENRBUTE 
FLIBHT  PLAN.  RIDER  STRIP  NAS  JUST  BEEN  PRINTED. 


PROPOSED  DEPARTURE  II TN 
THE  CONTINUATION  ROUTE 
ON  HAND  INEN  ORIBINAL 
STRIPS  WERE  PRINTED.  RIDER 
STRIP  HAS  JUST  BEEN. PRINTED 


PUT  THE  TAILORED 
ROUTE  FROH 
TENPORARY 
STORABE  TO  THE 
BSB 


RESTORE  THE 
TAILORED  CON¬ 
TINUATION  ROUTE 
TO  ORIBINAL 
lORKINB  TRACK 


RESTORE 
TAIIOREI 
TB  f/TS  I 
lORKINfi 


08  Z  tiiL  08  Z  OTS 


B8Z  B4Z 


THE  CONTINUATION  ROUTE  FOR  AN  ENRBUTE  FLIBHT  PLAN  IAS  ON 
HAND  WHEN  THE  LAST  OF  THE  ORIBINAL  STRIPS  IAS  PRINTED.  THE 
RIDER  STRIPS  HAS  JUST  BEEN  PRINTED. 


PROPOSED  DEPARTURE 
872 


834  880  873  UJS  802  808  074  UJS  801  BOB  078  UJS  08 


A  STRIP  HAS  JUST  BEEN 
PRINTED  AS  REQUESTED 
BY  A  CONTROLLER  THRU 
THE  READOUT  ROUTINE. 
TEST  FOR  CONTINUATION 
ROUTE  AND  RIDER. 


*00  THE  rOINT 
FACTOR  CfOE  TO 
THIS  TAOLE  7 
ANO  RESTORE 


OSS  AON 


‘X’  NESSASE  ON  FROFOSEO 
OEFARTURE.  RISER  STRIP 
IS  FRINTEO. 

AFREQ  STRIP  ON  A  PROPOSES 
OEPARTURE  FROH  ANOTHER 
CENTER. 


070  080  870  UJO 


OOF  ISO 
800 


800  ZJS 


f  HAS  ANOTHER 
TARLE  7  REEH 
8UILT  FIR  THIS 
FLIGHT  PLANT 


880  SOI 


START  SEARCH 
OF  TAOLE  0  AT 
THE  TARLE  0 
START  AOORESS 


187  ^  08S  ATS 

000 


SEARCH  TAOLE  8 
FOR  AN  UNUSEO 
AREA 


081  tiL  OOO 


SET 

HACHINE 

ERROR 

CODE 


61#  >t4  432  UJT 


PR0CESSIN8  TEHPORARILY 
CONPLETEO  UNTIL  THE 
CONTINUATION  ROUTE  IS 
RECEIVES. 


NTER- 

NPUTER 


SET  POSIta 
TO  SET 
TARLE  1 
ANO  TARLE 
2 


34-7  UJS  734  73a  710  UJS 

REVI8USLT  CONPLETEO  ENRSUTE 
R  STRIP  NAS  JUST  HE|N  PRINTER. 


f  NAS  A  CONTINX 
UATION  ROUTE  ^ 
SEEN  RECEIVED 
FOR  THIS  FLI8HT, 
V  PLANT  J 


PUT  THE  CONTIN¬ 
UATION  ROUTE  ON 
fORXINO  TRACK 
FOR  PRINT-OUT 


PUT  THE  FIRST 
JUNCTION  OF 
CONTINUATION 
ROUTE  INTO 
WORKING  STORAGE 


8S0  ISO  I  005  215  OSZ  btL  842  BT5  100  Mi  8S0 


f  IS  AN  ICHX 
NECESSARY  F0R\ 
THIS  NESSASE? 


SET 

HACHINE 

ERROR 

CODE 


PROPOSES  OEPARTURE  WITH 
THE  CONTINUATION  ROUTE 
ON  NANO  WHEN  SRI8INAL  . 
STRIPS  WERE  PRINTED..  RIDER 
STRIP  HAS  JUST  SEEN  PRINTED 


040  124  300  UJT 


fSEND  A  PROPOSED 
OEPARTURE  ICN  TO 
Itke  AOJOININO  CE 


CENTER. 


RESTORE  THE 
TAILORED  CON¬ 
TINUATION  ROUTE 
TO  ORIGINAL 
WORKING  TRACK 


RESTORE  THE 
TAILORED  ROUTE 
TO  ITS  ORIGINAL 
WORKING  TRACK 


02  GTS 


802  .842  708  .*97 


UTE  FOR  AN  ENRGUTE  FLIGHT  PLAN  WAS  ON 
OF  THE  ORIGINAL  STRI PS  WAS  PRINTED.  THE 
ST  OEEN  PRINTED. 


SET  P023b 
TO  GET  THE 
APREQ  cool 


SET  PG48b 
TO  TEST  FOR 
CONTINUATION 
ROUTE  ! 


SET  P041b 
TO  OYPASS 
STRIP 
COUNTER 


UJS  802  588  874  UJS  801  808  87S  UJS  BSI  848  400  UJS 


A  STRIP  HAS  JUST  BEEN 
PRINTED  AS  REQUESTED 
BY  A  CONTROLLER  THRU 
THE  READOUT  ROUTINE. 
TEST  FOR  CONTINUATION 
ROUTE  AND  RIDER. 


877  878  878 


882  883  884 


88  78  SET 
U8  DAT* 

FDA  A 

RIDER.  STRIF 


FR8CESSIN8  TEMP8RARII.Y 
C8MFLETED  SN  THIS 
FLISNT.  H8RE  FR8CESSINS 
WHEN  THE  DEPARTURE 
THE  IS  RECEIVED. 


PLACE  PAD  CHAR¬ 
ACTERS  IN  TAILE 
I  FIRHAT  FIR 
FUTURE  ERASE 


IDS  A/V\  ISA  ATS  000  000  101  LSS  1S2  ITS  III  All  000  303  000  LSS  III  171  III  SVM  177 

lUILO  AN!  STIRE  A  TAILE  I  RECIRI  FIR  FUTURE  ERASE  IF  ALL  THIS  FLIOHTS  STIREI  lATA. 


REPLACE  THIS  FIX  DATA  »ITH  THE  CIIRIINATtIN  FIX  DATA  FIR  RISER  STRIP  PRINT-lUT  ANI/IR  ICR. 


710  701  710  UJS 


SEPERATE  THE 
TIME'FACTIR  FROM 


IS  IT  TINE  Tl 
SENS  THE  I  CRT 


000  000  107  LSS 


ISO  isi  111  SUS  071  111  7^6  PiS 


m  092  714  uis  97 S 


START  SEARCH  IF 
TAILE  I  FRIH 
THE.  TAILE  I 
START  AIDRESS 


SEARCH  TABLE  I 
FIR  AN  UNUSED 
AREA 


FLISHT  LEAVINS  THIS  CENTER'S  AREA 
OUT  NIT  ENTERINO  A  CINPUTER  EQUIPPED 
CENTER'S  AREA.  ALL  STRIPS,  INCLUOINO 
RISER  STRIP  RHEN  CINTINUATIIN  RIUTE 
WAS  IN  NANO  AT  THIS  TIRE,  NAVE  lEEN 
PRINTEI. 


ISO  [idL  ISI  ATN 
BUI  LI  AND  STORE  A  TA 


flTRIP 
NAS  I 

4iF  TN 


IP  REOUESTEI  FIR  REPRINT 
SEEN  PRINTEI  ,  INCLUlINO  A  RIDER  STRIP 
TNE  RIUTE  HAD  A  CINTINUATIIN  PSRTIIN. 


347  701  700  UlS 


PUT  THE  OEPARTURE 
POINT  ANI  AIR¬ 
CRAFT  IDENT.  RITK 
THE  TAILE  7  RATA 


PUT  THE  1RT 
RORO  RF  REHARIS 
OR.c‘1  with  the 
TABLE  7  OATA 


PUT  THE  2N0 
lORO  OF  REMARKS 

•»  l‘l  WITH  THE 
TABLE  7  BATA 


PUT  THE  CIOR- 
BINATIRN  FIX 
RATA  ON  WORXINO 
TRACK 


56  \  T 


WAS  there  NORE 
ROUTE  ON  A  CON¬ 
TINUATION  NESSAOET 


040  070  ttt  000  ATS  «7I  tit  001  ATS  072  tti  002  ATO'  001  ttt  07Z  OTS 

RISER  STRIP  PRINT-lUT  ANO/OR  ICN. 


000  ISO  724  ZJT 


IT  TINE  TO 
I  THE  ICNT 


11  7^0  PJ5 

NO 


r  SEARCH  OF 
■  t  FROM 
lAOLE  0 
r  AODRESS 


REPLACE  THE 
STRIP  SE8HENT 
COUNTER  WITH  THE 
ICN  SEONENT 
COUNTER 


SET  TTIBb 

TO  SO  TO 

ICN 

ROUTINE 


vn.  B92  7I4  uis  070  070  303  !40l  070  020  733  U)S 


SEARCH  TABLE  0 
FOR  AN  UNUSEO 
AREA 


t  000  ATS  ISO  ttt  OSS  ATN 


UNUSES 

AREA 

FOUNO 


ULttt  SPS 


PUT  THIS  FIX 
TINEr  IN 
NINUTES,  INTO 
TABLE  0  FORHAT 


PUT  THIS  FIX 
TABLE  7  ADDRESS 
INTO  TABLE  0 
FORHAT 


0  7  0  9  0  0  1  0  1  0  4  9  073  ttt  SOA  ATS 


PUT  THE  CONPUTER 
FLIOHT  NO.  IN 
— ^  TABLE  0  FORHAT 
ANB  STORE  THIS  I 
RECORD  _ J 

303  000  LSS  000  070  BOO  SUN 


OUILB  ANB  STORE  A  TABLE  0  RECORD  FOR  FUTURE  ICN. 


INTEIIIM  STEPS  IN  LIEU  OF  AN  APROACH  CONTROL 
HESSAOE  ROUTINE.  IF  AN  APPROACH  CONTROL  HESSAOE 
ROUTINE  IS  AVAILAOLE,  IT  WOULD  RE  ENTERED*  FROM 
STEP  007 


PUT  THE  COORv 
.  OINATION  FIX 
RATA  ON  lORXINO 
TRACK 

OOR  tsdCi  til  0T9 


(WAS  there  more 

ROUTE  ON  A  CON¬ 
TINUATION  MESSAGE? 


ISO 

724  2iT 

TES 

-© 


S  FIX 
N 

.  INTO 
FORMAT 


PUT  THIS  FIX 
TARLE  7  ADDRESS 
INTO  TAOLE  I 
FORMAT 


PUT  THE  COMPUTER  SET 

FLIGHT  NO.  IN  MACHINE 

TAOLE  G  FORMAT  — >■  ERROR 

AND  STORE  THIS  CODE 

RECORD 


101  949  rs  AQ&  OOA  AT9  OOi  SOS  000  LS9  000  079  000  SVH  OGOIIASR/UJT 
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724 


HAS  THE  CIN- 
TINUATIIN  RIUTE 
SEEN  RECEIVEDT 


ISO  180 


HAS  ALL  THE 
CONTINUATION 
RIUTE  lEEN  TA 
OREO  INTI  IRI 
INAL  RIUTET 


ZiS 


721 


720 


PUT  TAILIRED 
eiNTINUATIIN 
RIUTE  IN  IIRKINI^ 
TRACK  FIR  PACK- 
INI  li  PRINT-lUT 


PUT  THE  1ST 

PU' 

JUNCTION  IF  CIN- 
TINUATIIN  RIUTE 

III 

All 

IN  lIRKINI 

UNI 

STIRAIE 

PRI 

9SZ  942  RTS  100  9S0  ATS  112 


route'eir^firnStini'rIoer  sTrip/'"""' 


THE  RISER  STRIP  IILL 
IE  PRINTER  LATER 
IHEN  eiNTINUATIIN 
RIUTE  IS  RECEIVER. 


CONTINUATION  RIUTE 
ANO  RIOER  STRIP  ARE 
NO  LINIER  REQUIRE!. 


307  000  000  LS9  IJr  190  IIS  AOL  112  112  ITS  142  /Via  192  ITS 


eiHT  Muir!!!!  S!utI  •Si*!!**’  HAO  seen  PRINTEI  IITNROT  THE 

5!ll!!""«|!«?“STi;*Kir!i  .S'  .S'ii'SIlMS  ShiSh'S! 


LIKED  IKIIINU  RIUTE  WITH  TNE  TAILIREO  CINTINUATIIN 
IRHATINI  RIDER  STRIR. 


731 


737 


731 


739 


ADL  IIZ  IIZ  DTD  94Z  AA&  I9Z  ITS  74*  189  ATS 


799  937  139  UJS 


AL  STRIPS  MAD  SEEN  PRINTED  IITN9UT  THE 
WAS  JUST  PRINTED  IITH  ALL  IF  TNE  CINTINUATIIN 
IRED  TIIETHER  FIR  ION. 


128 

A 

A. 

A 

A 

A 

A 

A 

A 

A 

A 

1 

A 

1  constant. 

131 

X 

X 

X 

X 

X 

0 

0 

0 

0 

0 

0 

The  current  Clock  Table 

record  for  this  ten 

minute  period. 

136 

-n 

1 

Ot 

1 

use 

d  — 

1 

r 

X 

X 

X 

X 

X 

r 

Strips  printed  counter. 

150 

A 

A 

A_ 

A_ 

A 

A 

A 

A 

A 

A 

A 

Spaces  comparator. 

152 

0 

£_ 

0 

A. 

£_ 

0 

0 

0 

0 

6 

0 

0 

Time  update  constant. 

158 

i 

z 

i 

1 

i 

i 

i 

i 

i 

i 

i 

SDC  comparator . 

163 

i 

i 

i 

i 

i 

i 

i 

• 

• 

' 

i 

Pads  constant. 

166 

i 

i 

i 

i 

i 

c 

T 

T 

Y 

i 

i 

i 

Continuation  route  comparator. 

167 

A 

A 

A 

A 

1 

1 

2 

2 

0 

0 

0 

A 

Table  9  starting  address.. 

747 

• 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Route  fill  constant. 

748 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

p 

i 

Print  constant. 

749 

i 

i 

i 

i 

i 

i 

i 

i 

1 

i 

1 

Duplicate  strip  comparator. 

and  update  constant. 

750 

0 

g 

i 

i 

i 

i 

i 

1 

i 

OVER  comparator. 

752 

A 

A. 

A 

i 

i 

i 

i 

i 

i 

? 

i 

Color  code  comparator. 

753, 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

Coordination  fix 

comparator . 

754 

Jj 

u 

u 

iJ 

U 

jJ 

T 

T 

Y 

Continuation  route 

comparator . 

755 

P 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

Proposed  comparator. 

756 

i 

i 

i 

i 

i 

i 

i 

i 

A 

A 

A 

End  of  route  comparator. 

0 


0 

The  remarks  beside  the  above  constants  and  factors  define  the  prime  purpose 
n  as  used  in  this  routine.  The  flow  charts  will  define  any  secondary  usage 

“  of  these  locations. 

D  . 

D 
D 
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APPENDIX  XI 


INTERCENTER  MESSAGE  ROUTINE 


449 


448 


447 


491  <82  493 


877  430  '-'SM  MK9  890  991  099  409  882  flCA  997  BT9  980  03H  111  7115 


989 


992  982  499  UJ9 
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LINE  MO. 

1. 


lllll■■ll  - 

1 


SPEED  TO 

OUTPUT 

TRACK 


BOA  03K  til  VMS 


AODRESSOR  AND 
KINO  'M'  TO 
OUTPUT  TRACK 


435  03B  987  VT5 

462 


ROUTE  TO  OUTPUT 
TRACK  IN  REVERSE 
TAILOR 


980  032  IT9 


L 

1  LS 

.  w . 


000  000  201  LS5 


ALTITUDE 
TO  OOTPUT 
TRACK 


AIRCRAFT 
IDENTIFICA¬ 
TION  TO 
OUTPUT  TRACK 


TRACK  SWITCH 
OUTPUT  PAPER 
TAPE  TRACK 


900  03t  111  VMS 


9T0  03F  ATS 


131  SSS  4S9  DES 


.  .  \  LAT/L0N6 

TEST  COORDINA- \anD  e 
TION  FIX  FOR  1  » 

AIRWAY  OR  POINT/ 

TO  POINT  / 


EB 

EA 

Q 

1  LS 

V 

W 

070  ISO  407  2JS 


AIRWAY  AND 
POINT  TO  POINT 


EA 

EA 

5 

1  IS- 

V 

w 

000  105  101  LSS 

476 

477 

DEVELOP  TABLE 

EA 

II  ADDRESS  AND 

READ 

5  L5 

L 

U 

97C  ISO  999  ADL 


109  000  000  LS9 


AODRESSOR  AND 
KIND  ‘N*  TO 
OUTPUT  TRACK 


000  109  10 1  LSS 

407 


434  038  ATS 

465 


COORDINATION 
FI  X  TO  OUTPUT 
TRACK 


438  979  03N  ADS 

468 


COORDINATION 
FIX  TO  OUTPUT 
TRACK 


437  879  03N  ADS 


^  TEST  FOR  > 
•2NY'  AS 
STATION  DIRECT- 
INS  CODE 


977  185  485  ZJS 


032 


STORE  PROPOS 
TIME  ON  OUTP 
TRACK 


990  03S  308 


(lU 


992  982  466 


INCREMENT  ‘ 
INTER-CENTE 
MESSABE  COU 


137  1  28  1  37 
485 


INCREMENT  'Z 
INTER-CENTER 
MESSA6E  COUN 


137  156  137 


458 


TRACK  SWITCH 
OUTPWT  PAPER 
TAPE  TRACK 


131  SSS  459  OE5  03Z  CC5 


IDORESSOR  AND 
lIND  ’N*  TO 
lUTPUT  TRACK 


STORE  PROPOSED 
TIME  ON  OUTPUT 
TRACK 


14  038  ATS  890  035  306  VNS 


COOROINATION 
FIX  TO  OUTPUT 
TRACK 


436  979  03N  ADS 


COORDINATION 
FJX  TO  OUTPUT 
TRACK 


437  979  03N  ADS 


982  982  466  UJS 


TEST  FOR  > 
•2NY’  AS 
STATION  DIRECT- 
INS  CODE 


INCREMENT  ‘ZDC’ 
INTER- CENTER 
MESSAGE  COUNTER 


185  485  ZJ5 


137  1  28  1  37  ADS 


INCREMENT  '2Ny‘ 
INTER-CENTER 
MESSAGE  COUNTER 


137  156  137  ADS 


483 


484 


020  no  SOO  800  111  380  980  ' 


489  400  481 


4«4 


\ 

\ 

\ 


496 


PADS  TO  Til 
FIELD  ON  6 
TRANSFER  6 


4S7  JCA 


TRACK  SWITCH 
SUPERVISORY 
TYPEWRITER 
AND  PRINT 


tOT  SS7  089  0E5 


TRAU  SWITCH 
OUTPUT  PAPER 
TAPE 


131  599  510  0E9 
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CONSTANTS  FACTORS  AND  WORKING  STORAGE  FOR  INTER-CENTER 
MESSAGE  ROUTINE. 


ON  HIGH  SPEED  DRUM: 


OUTPUT  CONSTANT 

BBaaiiB 

COMPARATOR 

BBBBBB 

COMPARATOR 

BBaaaB 

OUTPUT  CONSTANT 

OUTPUT  CONSTANT 

9B9BI9B 

OUTPUT  CONSTANT 

BBBBBB 

"PAD "FILLER 

"PAD"  FILLER 

BBBBBB 

BBBaaa 

"REMARKS"  OUTPUT  CONSTANT 

OUTPUT  CONSTANT 

BBBaBB 

ERROR  CONSTANT 

APPENDIX  XII 


DEPARTURE/ MODIFICATION  ROUTINE 


32 


33 


T  1  ADDRESS 

ROUTE  79  BTB 

DEPARTURE 

AIRCRAFT 

8B 

1 

TO  6SAR 

m 

1 

1 

FIX  TO  GSB 

1 

1DENTIFICATI0K 

TO  GSB 

992  992  431  UJ9  AtO  100  OOA  L*S  9BZ  [!£&  98B  BTS  10T  /!AA  98B  ATS  971  flflA  98A  ATN 


448 


447 


D3 


SET  DlOb  TO 

SET  Dllb  TO 

PROCESS  ALTITUDE 

STORE  ALTITUDE 

CHANGE 

D4 


476  470 

447  UJS 

477  478  448 

UJS 

445 

YES 

448  , 

NO 

f  IS  SPEEO 
[  CHANGED? 

973  586  449 'fJ  8 


973  587 


451 


FIND 


SP 


1  451 

ZJ5 

•  ■■ 

451  458 

r 

458 

SPS 

u 

NO 

YES 

FIND 

449 

450 

i 

158 

SET  DlOb  TO 

SET  D12b  TO 

NO  F 

PROCESS  SPEED 

STORE  SPEED 

D5  J 

T  1 

CHANGE 

\y 

■ 

4;''  470  450  UJS 

480  478  451  UJS 

460 


461 


482 


483 


D6b 


NEW  ROUTE  TO 

STARTING  T  VI 1 

REMARKS  ADDRESS 

BTB 

ADDRESS  AND 

ALTITUDE  AMD 

TYPE  TO  BTB 

SPEED  TO  BTB 

986  AAA  109  A7S 


459  457  499  UJ5 


9BZ  10Z  484  839 


932  530 


436 


SET  D7b  TO 
SEST  FOR  OLD 
RENARXS 


468  464  437  UJ5 


YES 


438  439  440 


466  471  439  UJ5  460  457  440  UJS  10T  940  445  535 


451  452 

FINO 


453 


464 


455 


458 


T  1  DATA  TO 

T  1  ADDRESS 

w 

HOOIFIED  T  1 

T  II  ADDRESS 

ST0RA6E 

TO  ST0RA6E 

LI 

ADDRESS  =  T  1 1 

40  STORAGE 

M 

■ 

II 

ADDRESS  TO 

1 

1 

- 

1 

6SAR  . 

451  458  458  SP5  989  AM  670  AT5  995  AM  975  ATS  000  000  201  LS5  975  161  995  SBL  995  AM  942  AT5 


5) 


3M  las  tM  UJS 


465 


484 


467 


472 


47  3 


474 


466 


SET  09b  TO 
RESTORE  REHARAS 
AOORESS 


U 

EA11 


UREMARAS  AOORESS 
TO  6SAR 


CLEAR  REHARAS 
TABLE 


H 


468  479  472  UJ9  111  000  000  LS9  106  153  005  ADS  000  000  08Z  CCH 


YES 

9^^ 


488 


469 


SET  927b  TO 

\/c  \  f 's  there 

REHARAS 

SET  D32b  TO 

LOAD  DIRECT 

*/  D7  \  T  D7b  \  REHARAS  Vw  ce  W 

ADDRESS  TO 

STORE  . REHARAS 

ROUTINE 

“  I  \  ^  ADDRESS  IN  fX  1 

STB 

FOR  INTER-CENTER 

Ky  V-y  V y 

HESSA6E 

101  ISO  486  ZJS 


673  IQB  108  54S  S77  606  470  UJS 


532  530  464  UJ9 


I 


S  S47  47 V  442  «J 5  471  4BB  445  dJS 


FOR  USE  WITH  CUE 
‘W*  OF  INSTRUCTION 
442  SHOULD  READ  44S. 


440 


b  TO 
X.ll 


STARTING  FIX 
TO  STORAGE 


D3 


440  UJ5  lOT  S40  445  535 


I  SB;L  SS5  S42  AT5 


mi 

/V_y 

I8H 

I 

I 


LS5  lOB  153  BS5  AD5  000  000  GBZ  CCN  470  475  470  UJS 


46  G 


SET  032b  TO 
STORE  REiiARXS 
FOR  INTER-CENTER 
NESSAGE 


45  577  SOB  470  UJS 
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5t1 


513 


512 


asj  sei  514  NIS  590  976  506  535  ,  995  978  IDS  545  992  992  274  UJ5 


548 


372  ttl.  868  ATS  931  995  601  53L  980  152  990  ORE  000  202  000  LS5  990  993  984  AD5  993  154  606  NI5 


577  578  579  580  581 


97  9  AT.  98  3  AT5  978  AT  982  AT5  977  AT  981  ATS  98  2  TA  972  BtT  432  597  441  565 


7  44t  565 


558 


570 


571 


57  2 


ATS  892  992  570  UJ5  ^  962  CCS  lOV  960  104  545  973  969  ATS 


NOTE:  FOR  USE  WITH  UPDATE  AND  POSITION 
REPORT  ROUTINES.  PAGES  5  t  6 
REPLACE  PAGE  4  CODING 

AND  connectors  ON  TRESE  PAGES 
ARE  COMPATIBLE. 
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549 


SB  3 


HAS  INTEH- 
CENTER 
MESSAGE 
BEEN  SENT? 


SET  043e  TO 
BYPASS  tNTEI- 
CENTER  MESSAGE 


DOES  T  M 
CONTAIN  T  VI I 
ADDRESS? 


CONTINUATIDN 
ADDRESS  TO 
6SAR 


SET  D33b  TO 

STARTING  FIX 

TEST  FOR 

-»4  D29  1 

T  VM  ADDRESS 

COORDINATION 

FIX 

Acy 

TO  STORAGE 

553  552  550  UJ5 

S 

YES 

98 D  958  552  53 

548 

550 

■  = 

551 

9B7  591  549  21  5  224  563  550  UJ9 


BSD  159  583  2J5  990  995  5B3  53L 


ST  ART  I N6  FIX 
T  VM  ADDRESS 
TO  STORADE 


8D  858  SS2  535 


98 D  995  558  53L  ' 


CONTINUATION 
ADDRESS  TO 
GSAR 


031.1 


NO 

554  = 


IS  THIS 
COORDINATION 
FIX? 


COORDINATION 
FIX  T  VII 
ADDRESS  TO 
STORAGE 


SET  D43b  Ti 
PROCESS  IN' 
CENTER  ME$: 


0  995  593  53L 


103  000  000  L,S5 


981  150  558  ZJ5 


995  [Hi  931  ATS 


570  583  557 


892  892  567  UJS 


IS  THERE  A 
CHANGE  IN 
TIME? 


974  98H  588  ZJ5 


IS  THERE  AN 

ALTITUDE 

CHANGE? 


973  588  583  ZJ  5 


LOAD  POSITION 

REPORT 

ROUTINE 


43Z  178  498  585 


STARTING 
FIX  T  VII 
ADDRESS  TO 
STORAGE 

980  958  581  535 


039. 1) 
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CUE  FIX 
ERROR 


WORICING  STORAGE  LOCATIONS 


931 

A 

A 

A 

A 

X 

X 

X 

X 

X 

X 

X 

A 

COORDINATION  FIX  T  VII  ADDRESS. 

933 

A 

A 

A 

A 

A 

A 

A 

A 

X 

X 

X 

X 

ROUTE,  CHANGE  STARTING  FIX. 

940 

A 

A 

A 

A 

A 

A 

A 

A 

X 

X 

X 

X 

FLIGHT  PL/iN  STARTING  FIX. 

942 

A 

A 

A 

A 

X 

X 

X 

X 

X 

X 

X 

A 

T  II  ADDRESS. 

958 

A 

A 

A 

A 

X 

JL 

STARTING  T  VII  ADDRESS  FOR 

UPDATE. 


NOTE  1;  THE  REMARKS  BESIDE  THE  CONSTANTS,  FACTORS  AND 
WORKING  STORAGES  DEFINE  THE  PRIME  PURPOSE  AS 
USED  IN  THIS  ROUTINE.  THE  FLOW  CHARTS  WILL 
DEFINE  ANY  SECONDARY  USAGE  OF  THESE  LOCATIONS. 


NOTE  2:  LOCATIONS  176,  931,  933  and  958  PERTAIN  TO  THE 
UPDATING  AND  POSITION  REPORT  ROUTINES. 
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150 

□ 

B 

m 

m 

m 

m 

B 

m 

Q 

m 

m 

m 

SPACES  COMPARATOR 

151 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

PROPOSED  COMPARATOR 

152 

0 

0 

0 

0 

0 

0 

0\ 

0. 

0 

6 

0\ 

A 

TIME  CONVERSION  FACTOR 

153 

Q 

Q 

m 

B 

B 

B 

a 

B 

B 

B 

B 

REMARKS  TABLE  MODIFIER 

154 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

TIME  ADJUSTMENT  CONSTANT 

159 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

T  VII  ADDRESS  COMPARATOR 

161 

□ 

B 

B 

B 

B 

Q 

B 

B 

B 

13 

B 

T  I  ADDRESS  MODIFIER 

173 

B 

B 

B 

B 

u 

B 

B 

B 

Q 

El 

B 

B 

airway  ROUTINE  LOAD  FACTOR 

176 

B 

B 

B 

B 

1^ 

B 

B 

B 

B 

B 

13 

B 

POSITION  REPORT  ROUTINE  LOAD 

FACTOR 

177 

B 

B 

B 

B 

B 

B 

B 

B 

B 

0 

13 

B 

CANCELLATION  AND  ERASE  ROUTINE 

LOAD  FACTOR 

183 

m 

la 

B 

B 

la 

B 

B 

B 

B 

la 

n 

B 

DIRECT  ROUTINE  LOAD  FACTOR 

586 

H 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

PAD  COMPARATOR 

587 

B 

B 

B 

B 

B 

B 

a 

B 

B 

B 

B 

B 

PAD  COMPARATOR 

588 

H 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

ENROUTE  COMPARATOR 

590 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

IGNORES  FACTOR 

591 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

PRINT  COMPARATOR 

592 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

DIRECT  ROUTE  TEST  COMPARATOR 

593 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

DIRECT  ROUTE  TEST  COMPARATOR 

594 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

DIRECT  ROUTE  TEST  COMPARATOR 

597 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

INTER-CENTER  MESSAGE  ROUTINE 

LOAD  FACTOR 

598 

H 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

PAD  COMPARATOR 
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CONTINUATION  ROUTINE 


890  1 

LSI- 

COORDINATIIN 

STATIIN  DIRE 

FIX  T  VII  ADD9ESS 

CODE  TO  6SB 

TO  GSA8 

9SD  999  ATL 


10F  M\  9aF 


10D  »SI  860  S3S 


860  S3S 


490  U7  850  UJ5 


ASSEMILY  tf  OATA  FIA 
PA(NTIN6  KI0E8  STRIP. 
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4IZ  1S3  sas  9S3 


8 as  aag  aaa  uja 


SET  EX22C  Ta 
PaiNT  aiDER 
STPIP 


298  297  889  UJ9 

881 


C8NTINUATI8N 

^  IS  THIS  'N  = 

SET  EX  22b  T8 

TAILE  ADDKESS 

^  C8NTINUATI8H  V 

lYPASS  TIME 

Tf  6SAN 

n  IF  PAIPISAir  J 

CIMPUTATIIN 

933  tih  919  ATL 

ISC  190  881  Z19 

224  297  889  UJ9 

878 

877 

V  U 

f  NAS  THIS  FIX  \ 
SEEN  C8MPUTE0?  ' 

YES 

HAS  THIS  FIX  \ 
'  SEEN  PPINTEO?  ’ 

Nl 

Li 

SET  EX22b  Tl 
8YPASS  TIME 

rn 

.  ) 

1  *1 

^  J 

1  ^ 

CIMPUTATIIN 

S8G  190  878  ZJ  9  88J  889  691  ZJ9 


224  297  889  UJ9 


LAST  SEGMENT  IF 
FARENT  MESSAGE  Tl 

ITB 


CINTINUATIIN 
RIUTE  Tl  ITI 


RIUTE  Tl 
STIRAGE 


T  I  ADDRESS  Tl 
STIRAGE 


ENTRY  FIX  Tl 
STORAGE 


ISO  iSRs  ise 


m 

100  ATS  9BI 

m 

10Z  ITS  10Z 

m 

lez  ITS  911  161  ITS  ADS  10V 

140  ATS 


ASSEMILY  IF  DATA  FIR  FRICESSING 
AODITIINAL  SEGMENTS 


RECT  RIUTINE 
R  FRICESSING 


>741  48S  UJS 


STb  IN 

Y  RIUTINE 

■ 

SET 

SET  ASIb  IN 
AIRIAY  RIUTINE 
Tl  lYFASS 
EX23  SET 


SET  A4lc  Tl 
STIRE  STARTING 
T  VII  IF 
CINTINUATIIN 


CONSTANTS  AND  FACTORS 


"SPACES”  COMPARATOR 


TI  MODIFIER 


AIRWAY  ROUTINE  LOAD  FACTOR 


DIRECT  ROUTINE  LOAD  FACTOR 


DIRECT  ROUTE  TEST  COMPARATOR 


DIRECT  ROUTE  TEST  COMPARATOR 


PRINT  COMPARATOR 


DIRECT  ROUTE  TEST  COMPARATOR 


WORKING  STORAGE  LOCATIONS 


HHBIIBHB 

99H9HHH 


START  T  VII  ADDRESS  OF  PARENT 


MESSAGE 


ENTRY  FIX 


CONTINUATION  TABLE  ADDRESS 


LAST  T  VII  ADDRESS  OF  PARENT 
MESSAGE 


SEGMENT  COUNTER 


LAST  T  VII  ADDRESS  OF  PARENT 
MESSAGE 


LAST  SEGMENT  OF  PARENT 
MESSAGE 


LAST  T  VII  ADDRESS  OF  PARENT 
MESSAGE 
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APPENDIX  XIV 


CANCELLATION  ROUTINE 


DEPARTURE 
PtINT  TO 
SSB 


I _ I 

872  ^  988  ATS 


829 


Idevelop  I  dent 

IFIER  TO  FIND 
fTABLE  IX 

Irecoro  I  (,J 


BUSY 


MO  125  190  UJS 


BUSY 


836 


837 


000  000  201  LS9 


97S  161  985  SBL 


8  47 


848 


849 


CONSTANTS,  FACTORS  AND  WORKING  STORAGE  FOR  CANCELLATION 
AND  ERASE  ROUTINE. 


B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

COMPARATOR 

B 

B 

B 

□ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

USED  TO  EXTRACT  THE  3  LOW- 
ORDER  DIGITS  OF  THE  TABLE 

I  ADDRESS,  IN  THE  "V" 
POSITION,  TO  SEARCH  FCR 
TABLE  IX  RECORDS. 

B 

H 

B 

B 

B 

B 

B 

B 

B 

B 

a 

B 

B 

B 

B 

B 

TABLE  II  MODIFIER 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

a 

B 

B 

B 

B 

B 

WORKING  STCSIAGE  FOR 

TABLE  I  ADDRESS. 

*  NOTE:-  THE  REMARKS  BESIDE  THE  ABOVE  FACTORS,  CONSTANTS  AND 
WORKING  STORAGES  DEFINE  THE  PRIME  PURPOSE  AS  USED  IN  THIS 
ROUTINE.  THE  FLOW  CHARTS  WILL  DEFINE  ANY  SECONDARY  USAGE  OF 
THESE  LOCATIONS. 
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890  IBt  975  AD5 


303  000  000  LS9 


5t5  Sti  509  UJ5 


97  2  4921  539  ZJ  5  990  493  151  2  ZJ  5 


000  000  108  LS5  990  494  990  MKS 


MASK  FIX 
“  I  DENTIFI CATION 
TO  STORAGE 

97  3  49  4  *»7  UK 5 


525  524  510  UI5 


MASK  FIX 
lOENTIFICATION 
TO  STORAGE 


JUMP, TO 

© 


973  494  957  MK5 


CONSTANTS,  FACTORS  AND  WORKING  STORAGE  FOR  READOUT  ROUTINE 


n 

m 

B 

B 

a 

B 

B 

B 

B 

B 

B 

D 

B 

B 

B 

SPACES  COMPARATOR 

n 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

"POST  PRINT"  TEST  CONSTANT 

n 

B 

B 

H 

B 

B 

B 

B 

□ 

B 

B 

B 

B 

B 

T 

TABLE  VEI  ADDRESS  TEST  CONSTANT 

n 

B 

n 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

TABLE  II  MODIFIER  FACTOR 

Q 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

FLIGHT  riUMBER  TEST  CONSTANT 

□ 

B 

D 

B 

B 

B 

B 

B 

B 

B 

a 

B 

□ 

D 

B 

MASKING  CONSTANT 

□ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

FIX  IDENTIFIER  TEST  CONSTANT 

□ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

"NEXT  SUCCEEDING"  TEST  CONSTANT 

D 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

MASKING  CONSTANT 

hi 

iiJ 

LlJ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

CONTINUATION  MESSAGE  ADDRESS 

TEST  CONSTANT 


Isj  4|  o|  i  a|a  1  a|a|x|x  j  xjx  I  x|  x|  x|  a 


WORKING  STORAGE  FOR  TABLE 
VII  ADDRESS 


*NOTE:  THE  REMARKS  BESIDE  THE  ABOVE  CONSTANTS,  FACTORS  AND  WORKING 
STORAGES  DEFINE  THE  PRIME  PURPOSE  AS  USED  IN  THIS  ROUTINE. 
THE  FLOW  CHARTS  WILL  DEFINE  ANY  SECONDARY  USAGE  OF  THESE 
LOCATIONS . 
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APPENDIX  XVI 


ENDING  ROUTINE 


3 


5 


(o 


NUMBER  OF 
INPUT 
OPERATOR 
ERRORS 


NUMBER  OF 
CUE 

OPERATOR 

ERRORS 


NUMBER  0  F 
CU  E  t 
MESSAGES 
RECEI VED 


ENDING  SUPERVISOR'S  MESSAGE,  FIRST  PART 
BLOCK  TRANSFER  BUFFER 


ENDING  SUPERVISOR'S  MESSAGE,  SECOND  PART 
BLOCK  TRANSFER  BUFFER 


WORD 


0 


1 


2 


CHARACTER 


ORMAT 


FIELD 


UiyUUUUUUULIIIQIUIUUUUytJUUUIltJULJUUUUtJUUKlIlUUIU^UUEi 

BRSEIRERBSSBI9BBBBBMRSHRBSRBIII8BEB8BIR8BBd 


NUMBER  OF 
STRIPS 
PRINTED 


NUMBER  OF 
COMPUTER 
MACHINE 
ERRORS 


WORD 


CHARACTER 


FORMAT 

CONST¬ 

ANTS 


FIELD 


Ml  UM  mil  ■■  H  U  Eil  H  HI  Ki  IH  H  M  U  BJ  la  H  CJ  Ul  lU  BJ  ^  Ifl  LJ  U  U  CJ  laU  Ci  111  u  ^ 

lUIIIIWIIiMIIIIIWIIIIIIIliiiMIII 


P  E  t  t 


NUMBER  OF 
CUE 

OPERATOR 

ERRORS 


NUMBER  OF 
INPUT 
OPERATOR 
ERRORS 


TOTAL 
NUMBER  OF 
OPERATOR 
ERRORS 


•J 

I 


CODE 

TYPEWRITER  FUNCTION 

CODE 

TYPEWRITER  FUNCTION 

? 

RED  COLOR  PRINT 

A  - 

—  SPACE 

/  - 

- r-  UPPER  CASE 

t  - 

-  TABULATE 

^  - 

-  LOWER  CASE 

1  — - 

—  TERMINATE  PRINT  AND  CLEAR 

r  - 

CARRIAGE  RETURN 

•(DOT)- — 

—  NON-PRINT  PAD  CHARACTER 

ENDING  SUPERVISOR'S  MESSAGE,  THIRD  PART 
BLOCK  TRANSFER  BUFFER 


3 

4 

5 

(o 

■n 

IQ 

U 

D 

DI 

E 

e: 

D 

D 

B 

□ 

El 

D 

D 

E 

□ 

B 

B 

B 

□ 

B 

B 

D 

ID 

B 

B 

B 

B 

□ 

B 

B 

D 

B 

ID 

B 

B 

B 

B 

B 

B 

B 

B 

0 

B 

ID 

B 

A 

1 

i 

! 

! 

1 

t 

H 

S 

1 

t 

A 

A 

A 

A 

A 

A 

. 

t 

1 

N 

t 

! 

1 

! 

1 

1 

A 

1 

B 

t 

1 

U 

S 

t 

A 

A 

A 

A 

A 

A 

t 

C 

u 

E 

t 

1 

1 

A 

1 

I 

1 

B 

1 

1 

I 

1 

B 

1 

1 

1 

1 

1 

1 

NUMBER  OF 
HSP 

MACHINE 

ERRORS 

B 

B 

B 

B 

B 

B 

NUMBER  OF 
INPUT 
MACHINE 
ERRORS 

B 

B 

1 

B 

B 

B 

B 

NUMBER  OF 
OUTPUT 
MACHINE 
ERRORS 

r 

B 

B 

B 

B 

B 

NUMBER  OF 
CUE 

MACHINE 

ERRORS 

B 

B 

B 

0 

P 

N 

M 

_ b _ 

< 

J 

G 

Mi 

ENDING  SUPERVISOR' S  MESSAGE,  LAST  PART 
BLOCK  TRANSFER  BUFFER 


493 


494 


499 


499 


497 


S32  533  534  539  536  537  531 


IL  9Z9  14U  1BJ  SZ9  14T  109  SZ9  100  ION  990  909  990  10L  990  AOS  990  10J  990  AOS  900  109  993  AOS  99: 


497 


S40  S4I  942 


943 


ADO  IfEIATID 
ERRIRI  ' 


4IZ  AA&  10Z  RTS 


t4H  il!M  100  tZB 


14R  109  tZ9 


too  lot  Ott  A09 
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411!  4!!  487  468 


468 


TRACK  43  OF 
START 

INI  ON  THE 

[RACK 

BRINB  TRACK  44 

Of  THE  START 
ROUTINE  FROH 
8ENERAL  ST0RA8E 

lAA  o'  2  BTS  £ 

,01  100  40A  lal 

476 


477 


885  880  ATS  88Z  o'z  468  63L 


478 


480 


003  /W\  486  ATS  461  474  478  UiS 


482 


483 


484 


48  5 


486 


0  02  48  7  8  8  5  SW5  28  3  000  303  LS5  003  881  488  SIS  478  487  475  SV5  487  474  476  0J5 


i 

I 

I 

i 


GQIERAL  STORAGE 
DUflP  TO  flAGMETIC  TAPE 
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128 

150 


AAA  AAAAAAA^A  ^  constant 

AAAAAAAAAAAA  space  constants 


Each  of  the  following,  except  as  noted  in  134,  contain  two  counters, 
one  in  the  high  order  6  character  positions  and  one  in  the  low  order  6 
positions..  At  the  end  of  a  run  they  may  appear  as  follows: 


0  0009r03432r 


High  order  6 

Low  order  6 

134 

r  r  1  ;  r  t 

Total  number  of  messages  received, 

A  pad  is  in  the  low  order  position. 

135 

Messages  received  • 
from  EDC. 

Messages  received 
from  ENY. 

136 

Messages  voided 

on  input. 

Number  of  strips 

printed.  “ 

137 

Messages  sent 

to  ZNY. 

Messages  sent 

to  ZDC. 

138 

Number  of  flight 
plans  received. 

Number  of  flight 
plans  completed. 

139 

Number  of  computer 

machine  errors. 

Number  of  HSP 

machine  errors. 

140 

Number  of  input 

machine  errors . 

Number  of  output 

machine  errors. 

141 

Number  of  CUE 

machine  errors. 

Number  of  program 

errors. 

142 

Number  of  data 

errors , 

Number  of  messages  added  to  the 

total  count  twice,  once  in  CUE  and 

once  in  Executive  routine. 

143 

Number  of  input 

operator  errors. 

Number  of  CUE 

operator  errors . 

144 

Number  of  CUE 

messages  received. 

Number  of  CUE 

messages  transmitted. 
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pBfSEBl 


Constants  for  the  Supervisor  Messages 


450 

H 

B 

n 

B 

B 

B 

0 

B 

D 

B 

B 

451 

S 

D 

B 

B 

B 

B 

B 

B 

B 

D 

B 

B 

452 

a 

B 

B 

B 

B 

□ 

□ 

B 

B 

B 

B 

453 

p 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

454  , 

B 

B 

B 

B 

B 

n 

B 

B 

B 

B 

B 

B 

455 

B 

D 

B 

B 

B 

B 

B 

B 

B 

B 

B 

456 

B 

B 

B 

B 

B 

B 

□ 

B 

B 

B 

B 

B 

457 

B 

B 

□ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

458 

D 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

459 

B 

B 

B 

B 

□ 

D 

B 

B 

B 

B 

B 

B 

NOX  Costant  for  Supervisor's 

message. 

460 

B 

B 

B 

B 

H 

B 

B 

B 

B 

B 

B 

B 

461 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

462 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Bi 

463 

B 

IE3 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

464 

B 

B 

B 

B 

B 

D 

B 

B 

B 

B 

B 

B 

465 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

466 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

467 

B 

B 

B 

B 

B 

B 

B 

D 

B 

B 

B 

468 

B 

B 

B 

B 

B 

B 

B 

D 

B 

B 

B 

B 

469 

D 

Q 

B 

E 

E 

E 

E 

E 

B 

D 

E 

Dl 
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MACHINE  ERROR  ROUTINE 


CODE 


TYPEWRITER  FUMCTI.OM. 
_ ^iPACE 

_  RED  COLOR  PRINT 

_ UPPERCASE. 

_ LOWER  CASE  . . . 

_ ^CARRlAGE..R.ETUnM 

_ lABUUATE 


TY.P.EWRITER.  FUMCTION 
_  IGNORE  -  NCN;PRIM 
_  T ERWIN ATE  PRINT 


SUPERVISOR'S  MACHINE  ERROR  MESSAGE 
BLOCK  TRANSFER  BUFFER. 


.T.Y.P.EWR I  TER  FUNCTION 

.GMORE  -  N  CM  PRINT  PAO  CHARAC 
ERMIMATE  PRINT  /HlD  CLEAR 


PROCESSING  IDENTIFICATION  (l-JORD.6  ABOVE) 


-or  Fopt r.  p ol nt  5  Aircraft  Idont, 


HBIBiniHIIHnWWBW 

amaiaiasinRisBa 

aiaisBiaiiHnHBiiaa 

ainoHRiianafsna 

ai!i[3iii!isnniiRF^a 


ING  THE  CANCELL*- 
ON  ROUTINE  FROM 
NERAL  STORAGE  TO 

GH  SPEED  DRUH 

- 

PUT  MACHINE  ERROR 
MESSAGE  CONSTANTS 

ON  OTR 

PUT  THE  STOREO 

PAR  ADDRESS 

ON  BTO 

- 

PUT 

IRV 

BTO 

TK,E  STORED 

DATA  ON 

1  T77  492  903 

002  ^  tOZ  RTS 

1  03  1  13  1  03  SV9 

It4 

104  ATS 

ME 

21 
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INPUT  PORTION  OF  THE 
EXECUTIVE  ROUTINE 


MACHINE  ERROR  CODE 
'*51  S“ 

SET  BY  THE  INPUT 
ERROR  PORTION  OF  THE 
EXECUTIVE  ROUTINE 


MACHINE  ERROR  CODE 
"S20" 

SET  BY  STEPS  221  ANO 
240  IN  THE  INITIAL 
PROCESSING  PORTION  OF 
THE  EXECUTIVE  ROUTINE 


526 


530 


S3) 


THE  AIRWAY  ROUTINE  . 


{DESTROY  THIS  TA8L! 
SO  THAT  NO  FUTURE 
INPUT  MESSAGE  Will 
HAVE  THIS  SAME  FL I 
NUMBER  . 


5A0 


541 


542 

543 

BRING  THE  STORED 

RESTORE  0RI6IK 

TRACK  97  FROM 

TRACK  97  FOR 

GENERAL  STORAGE 

THIS  STRIP 

tSB  80  A  LAL 


B8Z  IM  97Z 


MACHINE  ERROR  CODE 
"540" 

SET  BY  STEP  27 A  OF 
THE  EXECUTIVE  ROUTINE 
FOR  THE  1st  ITERATION 
THRU  THE  TIME  COMPUTATION, 
TAILORING,  AND  PRIMT-OUT 
ROUTINES. 


MACHINE  ERROR  CODE 
"SSO" 

SET  BY  STEP  858  OF 

THE  CANCELLATION  WO  ERASE 

ROUTINE  FOR  A  CANCELLATION 

MES3A6E. 


DESTROY  THIS  TABL 
SO  THAT  MO  FUTURE 
INPUT  MESSAGE  ffIL 

have  this  same 

FLIGHT  NUMBER 


r  DESTROY  THIS  TAOtE  I 
1  SO  THAT  NO  FUTURE 
)  IHRUT  MESSAGE  WILL 
(  HAVE  THIS  SAME  FLIGHT 
I  NUMBER. 


521  957  955  UJ5 


iBLES 

BEEN 

'.RESTART 

message 


543  544  545  546 


ZiOl  198  10  A  LAI  982  AAA  97  2  875  000  000  20t  LS5  975  181  095  SBL  982  962  274 
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SET  IT  STEP  SOS  AND  510  OF 
THE  DEPARTURE  MODIFICATION 
ROUTINE  .  ROUTE  CHANSE. 


7r^> 
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8B7  AflA  lOS  ATS  132  182  88S  SBl  ISC  flflA  U8  ATS  332  S84  S02  UJS 


MACHINE  E880R  CODE 

*80f 

SET  BY  STEPS  382  AND  318  IN 
THE  *X'  INDEX  AND  TABU  B 
SEARCH  PORTION  OF  THE  EXECUr 
TIVE  ROUTINE- 


MA 


SET  BY 

EXECUTI 

RECORD 


820 


821 


822 


823 


ME 

Jh 


ADD  THE  TABLE 
I  DATA  TO  THE 
MESSAGE  OH  THE 

BTI 


f  ME  \ 

w 

870  100  ATS  822  S04  302  UlS 


STORE  THE 
PORTION  OF  TCS 
STEP  443 


ISO  443  IIB  SIS 


BRINB  THE  TIME 
COMPUTATION 

routine  from 

BENERAL  STORAGE 
TO  HIGH  SPEED 

10  HUM  - 

432  181  824  SB! 


MACHINE  ERROR  CODE 
‘820* 

SET  BY  STEPS  888  OF  THE  HSP 
riINTOUT  AND  BBO  OF  THE 
TYPEtRITER  PRINTOUT  ROUTINES. 


TIME  COMPUTATION,  TAIL0RIN6  AND 
PRINTOUT  ROUTINES  AFTER  THE  1ST 

STRIP. 


eso  831  832 


B3S 


882 


MACHINE  ERROR  CO 


‘83S' 


SET  BY  STEP  181  IN  THE 
ERROR  PORTION  OF  THE 
EXECUTIVE  ROUTINE. 


SET  BY  STEP  324  OF  TH 
EXECUTIVE  ROUTINE-END 
ESSIHB. 


843 


641 


MACHINE  ERROR  CODE 
•043* 

SET  BY  STEP  897  OF  THE  CANCELLATION 
AND  ERASE  ROUTINE.  ERASE  OF  DATA 
F0LL0WIN8  AN  ERROR.' 


'848* 


SET  BY  STEPS  224  OF  THE  I 
482  BF  THE  TIME  COMPUTAT 
728  OF  THE  HSP  PRINTOMT, 
TNE  TYPEIRITER  PRINTOMT  I 

cut  MtssAce  mtetssiMt. 


ISO 


•  41 


ast 


Mt  AQ&  tea  ats  aia  flOySk  iot  ats 


HACMINE'Eiaor  CIDf 
•141' 

SET  IT  STEPS  224  IF  THE  EXECITIVE, 
412  IF  THE  TIME  COMPUTATION, < 700  AND 
721  IF  THE  HSP  PIINTOHT,  AND  723  SF 
TNE  TYPEniTEI  PlINTOlt  ROITINSS, 

cut  PtEssACc 


MACHINE  ERMR  COOE 
ISO* 

SET  IT  STEP  /M  THC 

/•OsmOM  KiROnT  RtunNi 


182 


asi 


i  IM  ATS  III  107  ATS  224  804  002  018 


ERROR  COOE 
880' 

TER  IH  T«f 

tfOKT  KiUriNl 
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Working  Storage 


8  la 


Direct  Route  Sequence  Table  Track 


931 

m 

a 

m 

11 

B 

□ 

B 

B 

B 

B 

B 

B 

Coordination  fix  Table  7  address. 

933 

a 

m 

a 

m 

B 

B 

B 

B 

B 

B 

B 

B 

Continuation  route  address 

934 

0 

X 

X 

A 

X 

X 

X 

Word  8  of  the  Continuation 

Route  Table  before  route  is 

stored. 

921 

A 

A 

A 

A 

5 

0 

X 

X 

X 

X 

X 

A 

Last  Table  7  address  of  a 

parent  message. 

952 

A 

A 

A 

A 

5 

0 

X 

X 

X 

X 

X 

A 

Next  fix  Table  7  address. 

955 

A 

A 

A 

A 

5 

0 

X 

X 

X 

X 

X 

A 

Starting  Table  7  address. 

956 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Joining  route  segment  or 

flag  for  continuation  process. 

97«) 

X 

X 

X 

X 

A 

X 

X 

X 

X 

X 

Table  1  data. 

973 

A 

A 

A 

A 

5 

0 

X 

X 

X 

X 

X 

A 

This  Table  7  address. 

975 

A 

A 

A 

A 

1 

0 

1 

0 

X 

X 

X 

A 

This  Table  1  address. 

977 

JLj 

X 

X 

X 

_ 

X 

X 

X 

X 

X 

X 

X 

X 

1st  word  of  remarks. 

The  remarks  beside  the  above  constants,  factors  and  working  storages  define 
the  prime  purpose  as  used  in  this  routine.  The  flow  charts  will  define 
any  secondary  usage  cf  these  locations. 
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1  112 

B 

B 

B 

B 

B 

B 

T 

M 

B 

B 

B 

> 

Error  designator  codes  for 

the  supervisor's  error  message. 

113 

m 

m 

m 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Storage  for  error  PAK  data. 

114 

■ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Storage  for  error  instruction 

revolver  data. 

115 

a 

B 

B 

B 

- 

- 

- 

- 

- 

- 

- 

A 

Storage  for  error  GSAR  data. 

117 

□ 

□ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Starting  address  for  2nd  machine 

error  in  sequence. 

124 

□ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Machine  error  code  storage. 

125 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

□ 

Error  designator  address. 

132 

□ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Current  Clock  Table  address. 

139 

□ 

B 

B 

i 

i 

B 

B 

B 

B 

B 

B 

B 

Computer  machine  error  counter. 

148 

□ 

B 

B 

B 

□ 

B 

B 

B 

B 

B 

B 

B 

Current  Clock  Time 

150 

m 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Spaces  constant. 

156 

m 

B 

□ 

□ 

□ 

B 

□ 

B 

B 

□ 

□ 

□ 

One  constant. 

159 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Table  7  address  comparator. 

161 

□ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Q 

B 

Table  1  address  modifier. 

162 

B 

B 

0 

B 

B 

B 

B 

s 

□ 

□ 

B 

B 

Clock  Table  downdate  constant. 

171 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Constant  to  destroy  Table  1. 

175 

B 

B 

B 

□ 

B 

B 

B 

B 

B 

B 

B 

m 

Continuation  routine 

load  factor. 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

0 

Cancellation  and  erase 

routine  load  factor. 

181 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

m 

Time  Computation  routine 

load  factor. 

186 

B 

B 

B 

B 

BB 

B 

B 

B 

B 

B 

□ 

Machine  Error  routine 

load  factor. 

655 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Error  code  comparator. 

656 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Error  code  comparator. 

657 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

End  of  direct  sequence  table. 

658 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Sequence  Table  update  constant. 

659 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Input  track  comparator. 
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B 

a 

a 

a 

a 

a 

a 

a 

a 

a 

91 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

9 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

9 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

9 

a 

a 

a 

a 

a 

a 

a 

a 

Q 

a 

a 

9 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

B 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

9l 

> Supervisor ' s  machine  error 
message  constants. 


Z 


Original  Track  11  data  to  initialize  Trac 


11 
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APPENDIX  XVIII 


MAIN  FRAME  PLUGBOARD  WIRING  CHARTS 


MODEL  1  UNIVAC  FILE.COMPUTER  EXTERNAL  PROGRAM  CHART 


CUSTOMER: 

NAFEC  Phase  I  Lab. 

m 

V, 

H 

PROC  ESS 

m 

R 

iSi 

NEXT 

STEP 

REMARKS 

51 

U  adr 

CP 

Vadr 

2^1 

ai 

BR  1 

Jun?)  Negative 

1 

52 

IRV 

AT 

PAK 

m 

Uni2-2 

Ic'M 

53 

VI  51 

m 

PR52 

m 

Vadr 

m 

Unl6-2 

AT  and  JUMP 

,54 

VI  52 

PR53 

ii 

SRV 

IN  55 

IaT  and  SHIFT 

VI  53 

PR54 

R53 

UNI2-1 

bebebebbi 

OUT  54 

PR55 

GSAR 

RUR-l 

o 

eaea 

+CK 

FS2-9 

IRV 

NI 

RURl 

El 

BT 

IN59 

Load  Sub -Program  to  HSD 

El 

GSAR 

PR57 

V2  57 

m 

mm 

RUR-2 

OUT  58 

O 

VI  57 

m 

PR51 

V2  51 

m 

BR  4 

RUR2 

o 

PR59 

FS2-8 

m 

NI 

la 

^3 

PR56 

CDR 

NI 

Determine  Flight  Direction 

El 

SQ 

CT18B 

CT18C 

64 

RISiEi 

■a 

PR61 

V2  63 

65 

OUT  63 

VI  64 

ML 

V  adr 

R64 

66 

OUT  64 

m 

VI  65 

PR64 

m 

67 

•Square  Root 

OUT  65 

■a 

PR60 

V2  64 

B 

BR  5 

OUT  66 

d 

VI  67 

mm 

V2  67 

m 

IN63 

BUS  dl7 

m 

CT24A 

0^9 

R  61 

l!tgM 

RUR-3 

, Load  Patterns 

NST4U 

GSBZ 

BT 

HlHBPill 

EBBBBBEEEB 

Rnsi 

■a 

Nl  62 

9 

V2  60 

m 

— 

_ 

BR  2 

Jump -Positive 

■a 

RA 

vm 

5??>1 

BUSb28 

Shift  A/C  Identification 

ST41A 

El 

VI  71 

iTidn 

isn 

mm 

1 

El 

CT32 

m 

R52 

BUS  vi: 

Determine  message  kind 

BUS  R27 

El 

V2  69 

EA  5 

PR  74 

RUR-4 

Ten  instruction  subroutine 

■a 

FS2-2 

PR  75 

■SEE 

NI 

Start  Address  End  or  Day  Rt^ 

El 

R77 

mm 

FSl-2 

BUS  V16 

mm 

El 

V177 

EE1 

WSm 

BUS  U16 

Machine  Error 

BUS  U13 

El 

R82 

PR  78 

■ilBJ 

KSBI 

3IQI 

PR  79 

FSI-4 

IN81 

IBBBBBBBI 

OUT  79 

E9 

ESH 

BUS  J2 

1 

■a 

VI  76 

|3fiVS 

PR  81 

HOB 

BUS  W12 

plugboard  Start 

ma\ 

Ea 

Vl  91 

BT 

mm 

UNI  6-1 

BT  and  Jump 

Ba 

RD 

AT 

UNI  7-1 

Ea 

PAK 

PR84 

i/o-O 

BUS  N17 

BUS  016 

■a 

FSl-6 

B!W 

CT16B 

Ea 

CT39B 

OEl  in 

fZSSSBBEMBBB 

mm 

aiEB 

R85 

CT48C 

BUS  N16 

mm 

CT33A 

PR88 

CT33B 

SfSI 

Essaa 

BUS  116 

mm 

CT35B 

'm 

CT36A 

ES^Ei 

OUT  89 

mm 

Vl  73 

V2  73 

mm\ 

IEBI, 

mm 

CT36B 

t;^£i 

PR90 

CT36C 

CT36D 

Tracker 

OUT  90 

mm 

Ea 

FSl-7 

3B 

AT 

PAK 

BUS  12 

BUS  E13 

Ea 

CC 

CT22A 

Tracker 

BUXC16 

mm 

FSl-8 

ElEi 

FSl-8 

oiasiD 

Timing  to  Clear  Selectors 

‘  U  adr 

PR94 

CDR 

BUS  A18 

Determine  msg.  ItW  for  CUE 

mm 

■■■ 

■■■ 

IHE 

'^Hi 

■EH 

EBI 

u 
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MODEL  1  UNIVAC  ”  FILE-COMPUTER  COHTROL  CHART  #2. 


CUSTOMER] 

NAFEC  Phase  I  LAB 

application: 

OPERATIONAL  PLUGBOARD 

PROGRAMMED  BY: DATE 

Oct. 30,  1961 

PROGRAM 

{  READ  URA  (R1 

BRANCHING  (BR)  | 

NO 

IN  1  OUT 

a 

IN  FROM 

+ 

- 

1 

1 

OUT  56  1  IN  57 

rr 

OUT  51 

UNI  1  IN  4 

UN13  IN2 

IBSSnSHI 

2 

OUT  59  1  IN  60 

2 

~r 

OUT  69  1  IN  70 

3 

HSffRTS^H 

4 

OUT  75  1  UNI  3  IN  3 

4 

OUT  60 

Bus  i  17 

Bus  h  17 

UNI  4  IN  3  1 

r  WRITE  URA  (W) 

OUT  67 

Bus  c  17 

Bus  b  17 

eg 

1 N  1  OUT 

B 

n 

[I 

2 

8 

3 

1 

1 

3 

4 

.  J - 

B 

URiTC  i  CHECK  URA  (W/C) 

D 

IN  }  OUT 

IE 

1 

1 

1 

CH 

ANNEL  SEARCH  PROBE  &  WAIT  (C8  P/W)  | 

2 

1 

IN  FROM 

+ 

- 

0 

3 

1 

t 

4 

1 

1 

2 

I  CHARNEL  SEARCH  EQUAL  (ECS) 

3 

m 

IN  ]  OUT 

4 

1 

1 

CHANNEL  SEARCH 

PROBE  (CS  F) 

2 

( 

IS 

IN  FROM 

ACTIVE 

+ 

- 

0 

3 

- 1 - - 

1 

D 

□ 

■“  -T  " 

1 

B 

fcH 

ARREL  SEARCH  UNEQUAL  (UCSI 

3 

m 

IN  1  OUT 

4 

3 

1 

CODE  DISTRIBUTOR  ICD| 

Tl 

1 

ALPHA/NUMERIC  IN: 

VI  SH  74 

±, 

1 

GROUP  1  IN 

VI  SH  97 

IHKHI 

GROUP  4  IN 

m 

IN  1  OUT 

s 

OUT 

B 

J _ _ 1 

NO 

OUT 

NO 

OUT 

1 

J 

0 

R1 

1 

» 

+ 

2 

1 

B 

■■■HI 

J 

B 

- 1  1 

2 

R3 

B 

□ 

4 

1 

3 

R4 

C 

Bus  W  57 

D 

a 

Tl 

EAR  BLOCR  TRANSFER  SUFFER  (CLBTBI 

4 

R5 

D 

Bus  V  63 

□ 

Bus:  X  63 

□ 

\m 

IN  1  OUT 

5 

R6 

E 

Bus  W  58 

N 

Bus  W  63 

'' 

\ 

( 

6 

R  7 

F 

0 

ma^m\ 

□ 

2 

—  r 

7 

R8 

G 

P 

Bus  V  62  1 

X 

Bus  X  62 

T 

1 

8 

R9 

D 

□ 

D 

1  • 

9 

RIO 

' 

□ 

B 

■ 

COR  PULSE  IN: 

OUT  73 

m 

IN  !  OUT 

n 

1 

'BE 

OUT 

B 

>1  OUT  1 

OUT 

_ 21H _ 

2 

1 

0 

Bub  Sll 

3 

IRffEIIMHI 

6 

Bus  P12 _ 

3 

3 

1 

1 

1 

lifflBfHH 

4 

lus  F9 

7 

T 

- r - 

2 

Bus  Oil 

5 

Bus  G9 _ 

8 

Bus  012 _ 1 

J 

u  lUt.t 
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MODEL  1  UNIVAC  FILE-COMPUTER  SELECTOR  CHART 


CUSTOMER! 

APPLICATION: 

PROORAMMEO  BY|  DATE 

NAFEC  Phase  I  LAB 

OPERATIONAL  PLUGBOARD 

Oct.  30.  1961 

PICK-UP  FROM 

GROUND 

SELECT 

COMMON 

NON-SELECT 

■■■ 

mwmmmmwm 

BfPS3 

^991 

CT3A 

VI  SH  62 

CT  13 

B+  PS4 

Como . 

R  7 

ST  2 

CT  6A 

R  1 

NST6B 

R  2 

■i 

m 

B+PS5 

Comp  • 

R  5 

NST3A 

R  6 

■n 

R  3 

ST13 

CT  3B 

c 

R  .4 

NST13 

R8 

BfPS12 

EA6 

V2  SH  78 

VI  SH  82 

Bl 

B+PS13 

Bus  G13 

Bus  W16 

Bus  T17 

Ki 

Bus  Cl 

Comp  • 

C-I/0  A 

Bus  d25 

C-I/0  B 

b 

T/S  DS4 

Bus  c2S 

T/S  DSl 

lOn 

Bus  Bl 

Comp, 

Spec  Out  DS4 

C  Alt  SW5 

Bus  xl7 

b 

Demand  Out  DS  4 

Bus  w28 

Not  Wired 

wm 

Bus  B  2 

Comp . 

Test  in  DS4 

UNI  7  Out 

Test  in  DS  1 

rib 

Bus  D16 

NST16A 

Bus  R16 

iffi 

Bus  127 

Comp . 

Not  Wired 

VI  SH  69 

Bus  d35 

wm 

R8 

V2  SH  69 

Rll 

■s 

CT30A 

R70 

ISP 

CT30B 

Bus  a28 

PU  PS  6 

EH 

Bus  w27 

Comp, 

CT6B 

NST2 

CT6C 

m 

m 

wm 

Bus  X27 

Comp . 

■MBjMIBIIHIIHII 

CTllB 

OE  2  IN 

Out  86 

IN  87 

Bus  W27 

Comp , 

EAl 

Vi  SH  86 

Not  Wired 

■E 

Not  Wired 

Bus  £25 

1«a 

Bus  v27 

Comp. 

BTB5 

VI  63 

GSB3 

b 

BTBl 

V2  63 

GSB6 

BTB6 

R  63 

GSBl 

d 

19 

20 

71a 

Bus  C2 

Comp. 

Bus  BI6 

ST16A 

Bus  M16 

b 

22a 

Bus  U27 

Comp. 

Bus  L16 

Out  95 

Bus  P16 

b 

IN  PS  11 

ST37 

Bus- 

O'?- 

1i> 

JL4a. 

b 

Bus  tn27 

Comp. 

VI  59 

VI  69 

VI  61 

CT30C 

VI  !5H  72 

EA  9 

- 1 

CTinn 

V?  SH  72 

r6 

_dJ 

jSlii _ _ 

R  SH  72 

EA5 

u  issa.7 
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MODEL  1  UMIVAC  FILE-COMPUTER  SELECTOR  CHART 


CUfTOMERl  APPLICATION:  PROGRAMMED  BY)  DATE  PROGRAM  NO. 

NAFEC  Phase  I  LAB  OPERATIONAL  PLUGBOARD  Oct.  30,  1961 

im 

PICK-UP  PROM 

GROUND 

SELECT 

COMMON 

NON'SELECT 

ms 

Bus  C3 

IN  PSl 

BKPT  1 

STOP 

26 

Bus  B3 

Bus  K  13 

BKPT  2 

STOP 

27 

IHHHHHHBi 

HlHHHHHHi 

IHHHIHHHH 

■fl 

ma 

1 

Bus  g27 

Comp . 

BTP 

ST  12  C 

GSP 

CT  4  3 

ST  12D 

PU  PS  7 

■9 

ST  24  B 

R5 

m 

ST  24  C 

EA  6 

■n 

Bus  h  27 

CT  42  C 

ST  24  D 

R  4 

■n 

IHVtBRHH 

VI  74 

CT  44 

Bus  I  27 

Comp . 

Vi  86 

VI  89 

VI  72 

t _ B. 

I/O  3 

s 

Bus  H  27 

Comp . 

EA  1 

Vi  SH  89 

NOT  WIRED 

L  2 

V2  SH  89 

NOT  UTRPn 

Bus  G  27 

Comp . 

Bus  c  35 

R  SH  89 

NOT  WIRED 

Ml 

VI  89 

VI  90 

RB 

IM 

Bus  F  27 

1 

I/O  5 

R  90 

I/O  4 

n 

FS  1-6 

VI  92 

FS2  -  3 

I/O  7 

R  92 

I/O  6 

Bus  J  17 

OUT  92 

IN  PS  16 

isii 

rm 

CT  22  B 

C!33MBHMi 

wrm 

HHI 

HHHIHHHBi 

m 

Bf  PS  1 

Comp . 

■■mmHMiiiiiii 

HIHHHBHHHi 

m 

SRV 

R  87 

VI  84  1 

40 

hhhhhhhh 

4U 

Bus  u27 

Comp . . 

IN  72 

UNI  5  OUT 

IN  69 

B 

PU  PS  8 

NS  T  43 

Bus  o27 

47A 

Bus  h  28 

Comp . 

R  2 

ST  30  C 

EA  7 

B 

EA  9 

ST  30  D 

R  3 

0 

R  SH  66 

ST  31 

EA  8 

n 

GSBF 

R  72 

RA 

CiFAH  PS  H25 

ST  30  B 

CT  41  R 

14 

B+  M  15 

Comp. 

FS  2  -  1 

NST  32 

FS  2-2 

45A 

B 

46A 

Bus  H  11 

Comp. 

STEP  CLEAR  1 

GS  Prog.  Error 

NOT  WIRED 

B 

STEP  CLEAR  2 

ARITH.  ERROR 

NOT  WIRED 

47  A 

' 

Bus  G  11 

Comp. 

STEP  CLEAR  3 

PARITY  ERROR 

NOT  WIRED 

B 

48A 

PS  11 

Comp. 

L  2 

V2  SH  86 

NOT  WIRED 

B 

Bus  b  35 

^  SH  86  . 

NOT  WIRED 

n 

Bus  H  16 

OUT  88 

Bus  L  17 

D 

rf 

1 
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PROGRAM  CONTROL  CHART  #4 


NAFEC 

Phase  I  LAB 

3  U  S  S  E  S  OPERATIONAL 

PLUGBOARD  Oct.  30.  1961 

I  11 

SALT  SW  3 
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General: 


INPUT  message  narration 


The  Input  Message  T  &  F  plugboard,  which  is  explained  by  the 
following  diagrams  and  narration,  represents  the  best  combination  of 
hardware  elements  to  date.  In  referencing  this  material,  it  is  ad¬ 
visable  that  the  reader  have  access  to  the  particular  diagram  while  he 
is  reading  the  narration. 

I.  Teletype  Substation  Address: 

In  both  the  Synchro  Tape  and  the  Teletype  Input  Substation 
the  first  character,  after  the  last  disconnect,  to  appear  at  the 
T  &  F  plugboard  is  the  substation  address.  The  substation  address 
is  a  binary  number  which  is  determined  by  the  setting  of  the  sub¬ 
station  number  selector  switch  on  the  operators  panel  of  the  input 
substation.  The  T  &  F  plugboard  has  been  designed  to  operate  in 
a  Synchro  Tape  mode  with  receipt  of  substation  addresses  ten 
through  fifteen.  Receipt  of  addresses  one  through  nine  causes  the 
T  &  F  to  operate  in  a  teletype  mode.  Using  a  substation  address 
above  ten  for  a  Teletype  message  will  result  in  errors  as  will 
utilization  of  substation  address  nine  or  below  for  a  Synchro  Tape 
message.  For  this  reason,  the  substation  selector  switch  should 
be  marked  to  indicate  the  proper  range  for  Teletype  and  Synchro 
Tape.  At  PD  1,  i.  e.  ,  PD  1  following  a  Master  Clear  or  an  Input 
Disconnect,  PD  is  programmed  to  step  on  decode.  Receipt  of  the 
substation  address  in  the  Incoming  Buffer  Output  Register  cauSes 
a  Decoder  Group  I  hub,  corresponding  to  the  binary  value  of  the 
substation  address,  to  emit  and  PD  to,  be  advanced  to  2.  Upon 
stepping  to  PD  2  with  the  decoding  of  the  substation  address. 
Decoder  Input  hub  64  is  activated  causing  the  substation  address 
to  now  make  an  appearance  at  a  corresponding  Decoder  Group  III 
hub.  PD‘  2  is  also  programmed  to  pick  up  Low  Speed  Selector  10 
(LSS  10)  so  that  PD  1  will  be  stepped  on  encode  for  the  duration 
of  the  message.  During  the  output  cycle  of  the  teletype  substation 
character  cycle  the  substation  address  from  Decoder  Group  III 
is  transferred  to  Word  0  Character  11  of  the  120  character  buffer. 
During  the  function  cycle  of  the  substation  address  character  cycle 
Function  Detector  b  (FD  b),  which  has  been  enabled  by  PD.  2,  is 
activated.  FD  bl  through  Bus  W-25  clears  the  buffer  to  spaces. 
This  action  erases  the  substation  address  that  was  encoded  from 
Decoder  Group  III.  At  FD  b2  time.  Bus  X-21  is  enabled  causing 
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a  space  to  be  encoded  (this  action  causes  the  Word  Address  Counter 
and  Character  Address  Counter  -  WAK  and  CAK  -  to  be  set  to  0-10) 
and  the  timer  circuitry  to  be  energized.  The  decoder  which  was 
turned  off  at  the  beginning  of  the  function  cycle  is  turned  On  by  a 
signal  from  FD  b3.  Since  the  substation  address  is  still  in  the  In¬ 
coming  Buffer  Output  register,  the  Decoder  Group  III  hub  represent¬ 
ing  this  substation  address  is  activated  causing  the  substation  address 
to  be  stored  in  Word  0  Character  10  of  the  buffer.  At  FD  b4  time 
the  end  of  message  selector  (HSS  3)  is  picked  up. 

If  the  substation  selector  switch  has  been  set  to  any  number 
from  one  through  nine  (indicating  a.  Teletype  address),  that-parti^ 
cular  substation  address  will  be  encoded  into  Word  0  Character  10. 

If  the  substation  address  happened  to  be  a  number  from  ten  to 
fifteen(indicating  a  Synchro  Tape  substation)  an  alpha  character 
within  the  range  A-F  corresponding  to  a  number  in  the  range  of  10- 
15,  is  encoded  in  Word  0  Character  10.  In  the  latter  instance  the 
correct  substation  address  (A-F)  is  decoded  from  a  DEp  Group  IV 
Hub.  Word  0  Character  10  will  not  normally  be  used  in  message 
processing.  It  is,  however,  an  additional  identification  that  may 
be  used  in  event  the  addresser  field  of  a  message  is  garbled. 

Synchro  Tape  Substation  Address: 

As  stated  ini  above,  if  the  substation  address  selector  switch 
is  set  to  any  number  from  ten  to  fifteen  the  T  &  F  is  conditioned 
for  the  Synchro  Tape  operating  mode.  After  the  substation  address 
is  received  in  the  Incoming  Buffer  Output  register  PD  is  advanced 
to  2,  causing  the  substation  address  to  make  an  appearance  at  a 
Decoder  Group  III  hub.  If  the  Address  falls  within  the  address 
range  of  lG-15,  bus  b-25  is  activated  causing  High  Speed  Selector 
5  (HSS  5),  LSS  6  and  LSS  7  to  be  picked  up.  Picking  up  these 
selectors  places  the  T  &  F  in  the  Synchro  Tape  operating  mode. 
Picking  up  HSS  5  activates  Decoder  Input  Hub  32.  .  With  Decoder 
Input  Hubs  64  and  32  enabled  the  substation  address  appears  at  a 
Decoder  Group  IV  Hub.  During  the  Output  cycle  of  the  Substation 
Address  Character  cycle  the  appropriate  Synchro  Tape  substation 
address  A-F  is  encoded  in  Word  0  Character  1 1  of  the  buffer. 

Function  Detector  b  which  is  activated  by  PD  2  performs  the 
functions  described  in  paragraph  2  Section  I  -  Teletype  Substation 
Address.  At  FD  bl  tirne  the  buffer  is  cleared  to  spaces  and  at 
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FD  b2  time  a  space  is  encoded  and  the  timer  is  energized..  At 
FE  b3  time  the  Synchro  Tape  Substation  Address  is  encoded  from 
Decoder  Group  IV  since  Decoder  Input  Hubs  64  and  32  are  still 
enabled.  At  FD  b4  time  the  end  of  message  selector  (HSS,  3)  is 
picked  up. 

•  .  ..i 

In  Diagram  II  of  the  "Synchro  Tape"  diagrams,  Bus  b-25 
picks  up  HSS  5;  HSS  5  in  the  select  position  connects  the  sixth 
incoming  buffer  output  information  level  (32  and  0-32)  to  the 
sixth  information  level  of  the  Decoder  Input  (32  and  0-32) 
through  busses  a-20  and  X-27„  Had  this  been  a  Teletype  message, 
HSS  5  would  not  have  been  picked  up  and  incoming  precedence 
output  would  be  connected  to  the  Decoder  Input  hubs,,  C-32  to 
create  a  sixth  level  for  Teletype.  Incoming  precedence,  upper 
or  lower  case,  is  set  by  the  appearance  of  figures  or  letters  in 
the  input  message.  Precedence,  once  set  to  a  given  state  remains 
in  the  given  state  until  changed  by  the  detection  of  opposite  pre¬ 
cedence.  Ijh  Teletype,  letters  and  figures  are  used  to  create  a 
sixth  information  level  whereas  in  Synchro  Tape  it  is  provided 
continuously  v.dth  each  character  appearing  in  the  Incoming  Buffer 
Output  register.  At  the  end  of  message  precedence  is  set  to  lower 
case,  by  a  signal  from  Bus  F-30. 

III.  Synchro  Tape  -  Teletype: 

In  Diagram  III  of  the  "Synchro  Tape  diagrams,  the  effects 
derived  from  picking  up  LSS  6  are  shown.  Element  a  of  LSS  6 
controls  the  toggling,  of  the  Channel  Parity  Register.  If  LSS  6  is 
in  the  dropped  out  condition  (Teletype  mode)  a  Channel  Parity 
Registe  r -In  enable  through  Bus  w-20,  LSS  4d  NS,  LSS  6a  NS,  and 
HSS  2d  NS,  will  step  the  Channel  Parity  Register  with  the  receipt 
of  each  character  in  the  Incoming  Buffer  Output  Register.  It  is 
necessary  to  route  the  CPR-IN  enable  through  HSS  4  (Channel 
Parity  Selector)  to  inhibit  stepping  the  Channel  Parity  Register 
upon  receipt  of  the  Channel  Parity  Character.  In  the  Synchro 
Tape  mode,  the  stepping  of  the  Channel  Parity  Register  is  in¬ 
hibited  by  picking  up  LSS  6.  The  CPR-IN  enable  is  also  routed 
through  HSS  2d  (mode  selector)  to  prevent  an  erroneous  toggling 
of  the  channel  parity  register  when  remarks  are  present  in  an 
input  I  CM. 

Element  b  of  LSS  6  qualifies  the  Line  Feed  symbol.  In  the 
Teletype  mode,  it  should  appear  in  the, beginning  of  message, 
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immediately  after  the  channel  check  character  in  the  channel 
check  group  (carriage  return,,  letters,  channel  check  character, 
Line  Feed,  letters)  and  possibly  as  the  channel  check  character. 

If  this  character  (Line  Feed)  occurs  at,  any  other  place  in  the 
inter -center  message,  it  will  be  detected  as  an  out  of  place  Line 
Feed.  If  a  character  parity  error  is  detected  by  the  Output  T  &  F 
or  Output  Reader  at  the  center  transmitting  a  message.  Line 
Feed  and  E  characters  are  inserted  to  inform  the  receiving  T  &  F 
Unit  that  an  error  was  transmitted  to  it.  The  Line  Feed  must, 
therefore,  be  detected  as  a  flag  at  the  receiving  input  T  &  F.  As 
the  diagram  shows  a  signal  from  Unibus  5  Out,  through  Bus  d-23, 
activates  the  Channel  Parity  Register  and  provides  an  input  to 
Inverter  5.  The  inputs  to  Unibus  5  and  Unibus  L  occur  at  the 
times  a  Line  Feed  character  is  expected,  i.  e,  ,  the  beginning  of 
the  message,  the  channel  check  character  (which  may  be  a  Line 
Feed)  and  the  character  immediately  after  the  channel  check 
character.  If  there  is  no  signal  at  any  of  the  Unibus  L  in  Hubs  a 
Line  Feed  is  not  expected.  A  no-signal  condition  at  the  Input  to 
the  Inverter  causes  a  signal  to  be  emitted  from  the  Out  hub.  The 
decoding  of  a  Line  Feed  character  provides  a  signal  at  DEC  II -2 
or  DEC  1-2  which  is  routed  through  Bus  v-30  to  enable  And  Gate  6. 
An  Output  from  And  Gate  6  denotes  an  out  of  place  Line  Feed. 

The  enable  is  routed  to  the  common  of  LSS  6b  to  qualify  the  out  of 
place  Line  Feed.  If  the  input  is  from  Synchro  Tape  selector  6  is 
picked  up  and  the  out  of  place  Line  Feed  signal  from  the  out  of 
And  Gate  6  is  terminated.  In  the  teletype  mode,  the  out  of  place 
Line  Feed  is  routed  through  LSS  6b  NS  and  Unibus  F  to  Bus  d-24 
to  activate  HSCL  X  and  encode  a  colon.  The  colon  will  type  out 
as  a  northeast  wind  arrow  (X'  )  on  the  supervisory  typewriter. 
This  arrow,  in  teletype  operation,  indicates  that  a  Line  Feed  has 
been  inserted  by  the  preceding  Univac  T  &  F  output  and  as  such  is 
a  transmitted  error. 

Element  c  of  LSS  6  qualifies  an  output  from  DEC  II -5  which 
is  the  bell  symbol.  In  the  Synchro  Tape  mode  a  signal  at 
DEC  II-5  is  routed  through  the  select  side  of  element  c  to  an 
invalid  character  chain.  Thus,  in  the  Synchro  Tape  mode,  the 
bell  character  is  ah  invalid  character.  In  teletype,  the  bell  sym¬ 
bol  is  a  legitimate  character  inserted  by  an  output  T  &  F  to  indi¬ 
cate  the  presence  of  a  parity  incorrect  character.  In  this  instance 
the  bell  character  is  routed  through  the  non-select  side  of  LSS  6c 
to  Unibus  F  to  activate  HSCL  X  and  encode  a  colon. 
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Element  d  of  LSS  6  qualifies  PD  3.  In  the  teletype  mode 
the  program  distributor  steps  on  decode  from  PD  3  through  PD  6 
to  accommodate  the  appearance  of  the  beginning  of  message 
sequence  (letters,  letters,  line  feed,  letters).  In  Synchro  Tape, 
however,  the  beginning  of  message  sequence  has  only  two  charac¬ 
ters  which  are  line  feed  and  letters.  To  adjust  the  program  dis¬ 
tributor  when  operating  in  the  Synchro  Tape  mode,  PD  3  is  routed 
through  the  select  side  of  Element  d  to  FD  e.  FD  e2,  through 
Bus  w-30  and  Unibus  2,  sets  the  PD  CHAR  IN  to  5.  Enabling 
PD  CHAR  and/or  WORD  IN  hubs  to  given  value  will  cause  a  sig¬ 
nal  to  be  emitted  from  the  PD  hub  on  the  plugboard  that  has  a  value 
of  one  (1)  greater  than  the  value  of  the  SET  PD  IN  hubs  enabled. 

In  this  instance,  enabling  PD  CHAR  IN  Hubs  4  and  1  sets  PD  to  6. 
The  net  effect  is  that  in  Synchro  Tape  operations  the  letters  char¬ 
acter  of  the  beginning  of  message  of  group  steps  PD  to  7  with  the 
decode  cycle  and  the  first  character  of  the  addresser  steps  PD  to 
8  with  the  encode  cycle, 

IV.  Synchro  Tape -Teletype: 

LSS  7  is  shown  in  Diagram  IV  of  the  "Synchro  Tape -Teletype" 
Diagrams.  Note  that  LSS  7  is  also  picked  up  by  a  signal  at 
Bus  b-25  which  is  activated  by  a  Synchro  Tape  substation  address. 
Element  c  is  used  to  qualify  the  message  void  character.  In 
Synchro  Tape  mode,  a  signal  from  DEC  11-12  (message  void))  goes 
through  the  select  side  of  LSS  7c  to  Bus  N-24.  This  is  a  valid 
character  and  its  effects  are  diagrammed  in  Diagram  X  "Message 
Void".  In  a  teletype  mode,  the  message  void  is  an  invalid  char¬ 
acter  and  is  treated  as  an  invalid  character  by  routing  the  signal 
through  the  non-select  side  of  LSS  7c  to  Unibus  16,  HSS  4b  NS,  and 
Unibus  13  to  Function  Detector  d  which  activates  HSCL  X  and 
encodes  the  ^  character  which  will  be  printed  as  a  north  wind  arrow 
(  ^  )  on  the  Supervisory  Typewriter.  In  addition  the  stepping  of 
PD  with  the  encoding  of  the  ^  character  is  inhibited. 

Element  d  of  LSS  7  qualifies  the  presence  of  the  north  wind 
arrow  (  ^  )  which  appears  at  DEC  11-20.  In  the  Synchro  Tape  mode, 
the  north  wind  arrow  is  an  invalid  character  and  is  treated  as  such 
by  routing  a  signal  from  DEC  11-20  to  an  invalid  character  chain 
through  DEC  I-O.  In  the  teletype  inode,  an  output  from  DEC  11-20 
is  deleted  by  not  enabling  any  of  the  encoding  hubs.  In  teletype 
operations  the  north  wind  arrow  is  a  valid  character  because  the 
Output  T  &  F,  at  the  center  transmitting  the  message,  will  insert 
a  north  wind  arrow  if  a  synchronization  error  has  been  detected. 
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PD  Stepping: 


The  program  distributor  in  most  instances  is  programmed  to 
step  on  encode.  However,,  there  are  several  instances  when  it  is 
desirable  to  step  on  decode.  These  PD  positions,  where  stepping 
is  to  be  performed  on  decode,  are  shown  as  Inputs  to  Unibus  1'7, 

11  and  12.  At  these  positions  Bus  e-28  is  enabled  causing  PD  to 
be  stepped  on  decode.  At  all  other  PD  positions,  Bus  e-28  is  not 
enabled,  hence  the  Output  from  Inverter  1  (INV  1)  enables  PD  Step 
In  3  which  steps  PD  with  each  character  encoded.  PD  2,  4,  5,  and 
6  always  step  on  decode  to  test  for  the  presence  of  the  beginning 
of  message  (letters,  letters.  Line  Feed,  letters)  in  teletype  opera¬ 
tions.  At  PP  1,  when  the  substation  address  appears  at  a  Decoder 
Group  I  hub,  PD  is  stepped  on  Decode.  After  the  substation  ad¬ 
dress  is  decoded  LSS  10  is  picked  up  and  PD  1  is  programmed  to 
step  on  encode  for  the  duration  of  the  message.,  PD  3  in  the  Synchro 
Tape  mode  steps  on  encode  to  enable  the  advancing  of  PD  to  6  to  ad¬ 
just  the  program  distributor  for  two  less  beginning  of  message 
characters.  PD  14,  23  and  29  disable  the  step  on  encode  mode  and 
enable  the  step  on  decode  mode  to  allow,  the  T  &  F  to  jump, the 
Word  Address  Counter  (WAK)  and  Character  Address  Counter  (CAK) 
with  PD  Outs.  This  is  necessary  because  WAK  and  CAK  cannot  be 
jumped  with  PD  outs  when  PD  is  stepping  on  encode.  LSS  8,  the 
route  selector,  qualifies  PD  35  and  42  so  that  when  LSS  8  is  non¬ 
select  these  PD  counts  can  be  used  to  set  WAK  and  CAK.  At  PD  48 
all  of  the  identification  data  has  been  transferred  to  the  buffer  in 
the  T  &  F  (see  Table  I  "Input  from  HSPT")  and  LSS  8  is  picked  up. 

PD  is  then  set  to  31  (see  Diagram  VIH  "Route")  and  PD  is  advanced 
through  the  range  of  31-130  depending  on  length  of  route.  When 
LSS  8  is  in  the  select  position,  PD  42  and  35. are  disconnected  from 
Bus  e-28  so  that  PD  is  stepped  on  encode  at  these  positions.  At  the 
end  of. the  route  portion,  if  there  are  remarks,  PD  is  set, to  91  (see 
Diagram  IX  "Remarks")  and  PD  is  stepped  on  encode  for  the  remain¬ 
der  of  the  message. 

Beginhinig  of  Message  Check:. 

The  Beginning  of  Message  Check  diagram  shows  the  wiring  of 
DEC  1-31  (representing  letters)  and  DEC  1-2  (representing  Line 
Feed)  to  Unibus  10.  The  Out  of  Unibus  10  is  wired  to  INV  2  and 
the:  Out  of  INV  2  is  wired  to  And  Gate  1.  PD  3,  4,  5  and  6  serve 
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as  injjuts  to  Unibus  20  providing  the  other  input  to  And  Gate  1.  If, 
while  in  the  teletype  operating  mode,-  any  character  other  than 
Line  Feed  or  letters  are  decoded  during  PD  3  through  6,  an  error 
called  "No  Beginning  of  Message"  results,  i.  e.  ,•  if  any  other  de¬ 
coder  hub  is  activated,  the  absence  of  a  signal  at  the  Input  to  INV  2 
causes  a  signal  to  be  emitted  from  the  INV  2  Out  hub  that  enables 
And  Gate  1.  A  no  beginning  of  message  error  will  activate  FD  d 
which  will  encode  a  ^  character,  inhibit  step  on  encode  and  activate 
HSCL  X.  The  ^  character  prints  as  a  north  wind  arrow  on  the 
Supervisory  typewriter. 

VII.  Setting  Word  Address  Counter  and  Character  Address  Counter 
(WAK  and  CAK): 

f 

Table  I  "Input  From  HSPT"  shows  an  Input  message  arranged 
in  the  format  that  is  transferred  from  the. buffer  to  I/O  tracks  01 
and  subsequently  to  track  97  and  9f>.  To  arrange  the  identification 
portion  of  the  data  in  the  format  shown  PD  6,  14,  23,  29,  -35  .and 
42  are  stepped  on  decode  so  that  the  Word  and  Character  Address 
counters  can  be  set  to  the  buffer  address  that  is  to  receive  the 
first  character  of  the  next  field  to  be  processed. 

PD  6,  which  marks  the  decoding  of  the  last  beginning  of  message 
character  (letters)  in  Synchro  Tape  operations  and  the  decoding  of 
the  first  character  of  the  addresser  in  Teletype  operations  sets  the 
Buffer  Word  and  Character  Address  Counters  to  0-6  for  the  receipt 
of  the  first  character  of  the  addresser  field. 

In  a  similar  manner,  PD  23,  which  denotes  the  end  of  the  Aircraft 
Identification  field,  sets  WAK  to  2  and  CAK  to  3  for  the  receipt  of  the 
i  first  character  of  the  Type  of  Aircraft  field.  After  the  last  field  of 

the  Identification,  portion  of  the  message  has  been  transferred  to  the 
buffer,  PD  48  initiates  a  track  switch  function  that  transfers  the 
buffer  content  to  the  I/O  track  and  track  switches.  The  buffer  is  then 
cleared  to  spaces.  Clearing  the  buffer  to  spaces  sets  WAK  and  CAK 
to  0-11  in  preparation  for  the  receipt  of  the  Route  portion  of  the 
Input  Message.  If  the  Input  Message  contains  Remarks,  WAK  and 
CAK  are  set  to  7^11. 

Vni.  Route: 

1 

At  PD  47  a  check  is  made  for  the  space  at  the  end  of  the  Altitude 
field.  A  space  at  this  position  will  indicate  that  the  Identification 
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■portion  of  the  message  is  now  contained  in  the  T  &  F  Buffer,  (see 
Table  I).  PD  48  is  routed  through  the  non-select  side  of  LSS  8c 
to  the  In  of  FD  a.  FD  al  enables  input  stop  and  track  switch 
through  Bus  h-20.  The  track  switch  function  transfers  the  Identi¬ 
fication  portion  of  the  message  from  the  buffer  to  I/O  track  left 
and  track  switches.  A  signal  from  FD  a2  sets  PD  to  31.  (PD 
Character  6  and  PD  Word  2  is  the  indication  for  PD  31)  by  enabling 
Bus  h-13,  h-14  and  Unibus  2.  The  signal  from  FD  a3  is  routed 
through  the  non-select  side  of  HSS  la  to  enable  Bus  W-25  which 
clears  the  buffer  to  spaces  in  preparation  for  the  Route  portion  of 
the  message.  FD  a4  picks  up  low  speed  selectors  8  and  9,  the 
route  selectors.''  In  summary  ,  PD  is  set  to  31  and  after  the  track 
switch  WAK  and  CAK  are  set  to  Word  0  Character  11.  As  the  route 
is  read,  a  check  for  the  proper  field  length  is  made  by  checking 
for  spaces  at  the  PD  counts  shown  in  Table  I,  "Input  From  HSPT", 
and  Diagram  XIV,  "Field  Length  Check". 

IX.  Remarks: 

At  the  end  of  any  of  the  route  fields  a  remarks  code  (upper  case 
C)  may  be  detected.  The  upper  case  C  emits  from  DEC  11-14.  A 
signal  from  DEClIi=14  is  fouted'lh'r.ough  Unibus  6  to  activate  FD  a. 

The  remarks  signal  also  enables  Bus  b-19  which  activates  HSCL  Y  ., 
BuS'b-19  also  picks  up  HSS  1,  the  Remarks  selector. 

A  signal  from  FD  al  enables  Bus  h-20  which  subsequently 
enables  the  track  switch  function  causing  the  Route  information  to 
be  put  on  track  right.  The  signal  from  FD  a2  enables  Bu^  h-13' 
arid  14  which  sets  PD  to  31  and  through  the  select  side  of  HSS  lb 
■  enables  Bus  u-2  which  sets  PD  Word  1  and  4,  making  a  total  PD 
count,  of  91.  The  signal  from  PD  91  is  routed  through  the  select 
.  side  of  HSS  1  to  FD  h  IN. 

The  enable  at  Bus  u-2  from  FD  a2  also  goes  to  Unibus  14  enabling 
Output  1,  Enabling  this  hub  transfers  the  identifi'cation  data  from 
track  left  to  the  buffer.  In  addition,  Bus  u-2  picks  up  HSS  2.  Output 
1  is  enabled  before  HSS  2  is  picked  up  because  HSS  2  requires  another 
clock  pulse  before  it  is  picked  up.  When  HSS  2  is  picked  up  Output 
1,  2,  and  3  are  connected  to  power  putting  the-  T  &  F  in  the  Output 
mode.  Thus,  when  HSS  2  is  picked  up,  the  T  &  F  is  switched  from 
an  Input  mode  to  an  Output  mode  of  operation.  A  signal  from  FD  a3 
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is  routed  through  the  select  side  of  HSS  1  and  Unibus  G  to  Function 
Input  1,  to  perform  an  Output  stop  function.  This  will  inhibit  the 
transfer  of  characters  to  the  Input  Scanner  while  in  the  Output  mode. 
After  the  Buffer  is  filled  with  the  Identification  .portion  of  the  mes¬ 
sage,  a  space  code  occupying  buffer  position  120  (Word  0  Charac¬ 
ter  11)  is  transferred  to  the  Incoming  Buffer  Output  register.  Since 
the  Output  stop  has  been  enabled,,  the  character  is  not  encoded,  i.  e'.  , 
transferred  to  Output.  Receipt  of. this  character  at  the  Incoming 
Buffer  Output  Register  causes  a  signal  to  be  emitted  from  the  CPR- 
IN  hub.  This  signal  is  routed  to.  Bus  w-20  causing  HSS  2  to  be 
dropped  out,  and  the  T  &  F  to  be  placed  in  the  Input  mode  of  opera¬ 
tion  again.  During  the  function  sequence  portion  of  the  space  charac¬ 
ter  cycle,  FD  h  Out  hubs  will  emit  signals  since  FD  h  is  enabled 
during  this  character  cycle  by  PD  91-  The  signal  from  FD  h2  is 
routed  to  Bus  F-6  which  sets  the  buffer  address  to  Word  7  Character 
11  and  the  signal  from  FD  h3  is  routed  through  Unibus  H  to  Output 
start  so  that  the  next  character  to  be  received  from  an  Input  Sub¬ 
station  (the  first  character  of  Remarks)  can  be  transferred  to  Word 
7  Character  11  in  the  buffer. 

As  a  result  of  the  above  action,  the  route  information  is 
transferred  to  track  right  and  the  T  &  F  is  switched  to  the  Output 
mode,  enabling  the  information  from  track  left  (which  contains  the 
Identification)  to  be  re-loaded  into  the  buffer.  T  &  F  operation  is 
then  switched  to  the  Input  mode,  enabling  the  remainder  of  the 
buffer  (starting  at  Word  7  Character  11)  to  be  filled  with  the  Re¬ 
marks.  Switching  from  the  Input  to  the  Output  mode  is  necessary 
to  return  the  information  on  track  left  to  the  buffer  because  buffer 
transfers  to  and  from  the  I/O  track  are  120  characters  at  a  time. 

X.  Message  Void: 


There  are  presently  two  methods  of  nullifying  an  Input  error 
made  by  a  Synchro  Tape  operator.  The  first  method,  whifch  may 
be  utilized  when  an  error  is  discovered  immediately  after  it  is 
made,  requires  the  depression  of  the  back-space  key  followed  by 
a  depression  of  the  delete  key.  This  action  will  cause  a  delete 
character  to  be  overpunched  in  the  frame  where  the  error  occurred. 
The  operator  may  then  re-enter  the  correct  data.  The  delete 
character  is  ignored  by  the  T  &  F.  If  the  Synchro  TApe  operator 
wishes  to  nullify  an  entire  message,  the  message  void  key  is  de¬ 
pressed  followed  by  a  depression  of  the  tape  skip  key.  Depressing 
the  tape  skip  key  causes  the  program  tape  to  be  advanced  so  that 
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the  end  of  message  codes  are  punched  in  the  message  tape.  The 
Synchro  Tape  operator  may  then  re -Rente  r  the  complete  message. 

The  message  void  character  when  received  by  the  T  &  F 
causes  a  signal  to  be  emitted  from  Decoder  11  hub~r2.  This  signal 
when  received  at  the  common  of  LSS  7c  is  routed  to  bus  N -24  and 
N-25  when  the  Input  is  from  Synchro  Tape.  In  Teletype  operations 
a  signal  at  DEC  11-12  is  routed  to  Unibus  16  for  treatment  as  an 
Invalid  Character.  Bus  N-24  and  N-25  activates  HSCL  X,  encodes 
a  prime  (prime  is  printed  as  a  northwest  wind  arrow  on  the  T/W), 
and  sets  Two  Character  Function  Detector  b  (2FD  b)  by  routing  a 
signal  to  2FD  b  hub  1.  If  the  next  character  to  be  received  is  the 
figures  character  HSCL  W  is  activated.  Note  that  if  the  tape  skip 
key  was  depressed  immediately  after  the  depression  of  the  message 
void  key  the  next  character  received  must  be  figures.  The  computer 
program  must  be  programmed  so  that  the  voided  message  will  be 
ignored  upon  detecting  the  presence  of  HSCL  W  and  X.  In  the  event 
.  that  a  message  void  character  is  not  immediately  followed  by  figures, 
the  computer  program,  upon  detecting  the  presence  of  HSCL  X,  will 
cause  the  message  to  be  typed  out  on  the  supervisory  typewriter. 

The  presence  of  the  northwest  wind  arrow  on  the  typeout  will  indicate 
the  detection  of  a  non -legitimate  message  void,,  i.  e.  ,  a  message 
void  not  followed  by  figures. 

XI.  Out  of  Place  Line  Feed  and  Bell  Symbol  Errors  (.Transmitted  Errors): 

Output  T  &  F  systems  are  presently  programmed  to  send  three 
characters.  Line  Feed,  E,  and  bell  characters,  to  indicate  the  pre- 
'sence  of  an  error  in  a  message  transmitted  from  the  originating 
station.  The  Line  Feed  character  is  a  valid  character  in  a  teletype 
message  when  it  appears  in  the  Beginning  of  a  Message  group  of 
characters,  immediately  after  a  channel  check  character,  and  as 
the  channel  parity  character.  If  the  Line  Feed  character  is  detected, 
a  Signal  is  emitted  from  the  DEC  II -2,  which  enables  one  In  of  And 
Gate  6.  The  out  of  Unibus  L,  which  is  wired  to  the  In  of  Invertor  5, 
represents  those  positions  in  the  message  where  a  Line  Feed  is 
expected.  The  power  input  to  Bus  b-14  through  HSS  3b  Non-Select 
and  HSS  4a  Select  represents  the  channel  check  character  position 
and  the  power  input  to  Unibus  5  through  HSS  3b  Select  and  HSS  4a 
Select  represents  the  position  following  the  Channel  Check  Charac¬ 
ter.  If  an  out  of  place  Line  Feed  is  received  the  Out  of  INV  5  will 
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enable  And  Gate  6.  This  out  of  pla,c.e  Line  Fe^d  signal  is  routed 
to  the  common  of  LSS  6b.  In  teletype  this  selector  wqul^.not  be 
picked  up  so  the  signal  would  be  r,out;e.d,thr,pugh  Bus  d,-24  to  en¬ 
code  a  colon  and  activates  HSCL  X. 

The  bell  character  signal,  which  appears  at  DEC,II-5,  is 
.  routed  directly  to  LSS  6c  where  it  is,  qualified  by  ihe, Synchro 
Tape /Teletype  Mode  selector.  In  Synchro  Tape  OperM^ous  the 
Bell  Character  is  invalid  while  in  teletype  ope  ration?,-. r 6 ceipt  of 
the  bell  character  denotes  the  presence  of, a  parity  incpri;ect 
character.  ,  .  ,  .  .  , 

XII,  Character  Parity  Check:  ■  ■  . 

If  the  contents  of  the  Incoming  Buffer  Output  Register  has  an 
even  parity  count,  a  signal  is  emitted  frono  the  "Character  Parity 
Odd"  hub.  This  signal,  through  Unibus  13,  is  routed  to  the  In  of 
FD  d  which  encodes  a.  ^  character,  inhibits  the  stepping  of  PD  with 
the  encoding  of  the  character,  and  activates,  HSCL, X. 

XIII.  Invalid  Characters  Check: 

Invalid  characters  which  are  wired  together  to  forni  chains 
■  ,  are  shown, as  inputs  to  I^nibus,l6  by  the  wiring  from  DEC  Il.lg, 

25,  15,  etc.  Unibus  16  Out  through  Unibus  13  Out  enables.  Function 
Detector  d  to  activate  HSCL  X  and  encode  a  character., 

XIVl  Field  Length  Check: 

The  T  &  F  checks  for  proper  field  length  by  checking  for 
spaces  at  certain  PD  counts  as  shown  in  Table  I,  ."Input  From 
■  HSPT".  The  small  numbers  above  the  spaces  in  each  field  indi¬ 
cate  the  PD  counts  where  the  test  for  space  is  made.  The  test 
for  space  is  made  at  the  end  of  each  field  in  the  identification  por¬ 
tions  of  the  message;  At  PD  48  the  space  at  the  end  of  the  Altitude 
field  marks  the  end  of  the  Flight  Plan  Identificatioii.  This  PD  is 
used  to  track  switch,  set  PD  to  31,  clear  the  buffer  to  spaces, 
and  set  WAK  and  CAK  to  0-11.  PD  is  then  stepped’  through  a  maxi¬ 
mum  of  nine  fields  to. PD  130.  At  the  end  of  the  Route,  if  there 
are'  any  Rerharks,  PD  is  then  feset  to  91.  The  dHeck  for  space 
oL field  length  is  not  performed  for’ the  remainder  of  the  message. 
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PD  Inputs  for  the  field  length  check  are  routed  into 
Unibus  9  and  Unibus  8  to  enable  one  of  the  In  hubs  of  And  Gate  3. 
Because  of  the  resettihg  of  PD  in  the  case  of  route^  LSS  8  (the  route 
selector)  is  used  to  qualify  PD  35  and  PD  48.  Note  that  a' space 
occurs  at  PD  42  in  both  the  identification  portion  and  the  route 
portion  of  the  message.  PD  97,  108,  119,  130,  53,  86,  75  and  64 
are  qualified  by  HSS  Ic  of  the  Remarks  selector.  This  qualification 
4s  necessary  because  the  check  for  space  is  not  made  in  the  remarks 
■  portion  of  the  message.  The  other  input  to  And  Gate  3'Contains  a 
nurriber  of  decoder  outputs  through  Unibus  D  and  Unibus  3.  Normally 
the  space  decoder  hub  (DEC  1-4)  will  be  emitting  to  provide  the  check 
for  space  at  the  end  of  field  length.  However,  certain  other  character 
such  as  Line  Feed,  letters,  figures,  carriage  return,  the  channel 
parity  character,  and  message  void  may  be  in  this  position  during 
the  route  portion  of  the  message.  This  condition  may  occur  because 
PD  is  stepped  on  encode  during  the  entire  route  portion  of  the  mes¬ 
sage  and  since  a  channel  check  group  or  message  void  (all  of  which 
are  not  encoded)  may  appear  at  the  end  of  any  field  in  the  route 
portion,  PD  will  not  be  stepped  upon  the  detection  of  these  char¬ 
acters.  Hence,  PD  will  still  be  at  the  PD  count  where  the  space 
appeared.  Thus,  the  absence  of  any  of  the  characters  shown  as 
inputs  to  Unibus  3  will  cause  a  signal  to  be  present  at  hub  2  of  And 
Gate  3.  The  presence  of  carriage  return,  figures,  etc.  ,  does  not 
affect  the  validity  of  the  field  length  test.  Ah  output  from  And  Gate  3 
will  mark  the  presence  of  an  improper  field  length  by  encoding  a 
^  character  and  activating  HSCL  X. 

XV.  Time  Out  Error: 

The,  timer  installed  in  the  FAA  High  Speed  Paper  Tape  System 
is  used  to  permit  continued  operation  in  the  event  one  communication 
.  line  fails.  Normally  about  five  seconds  will  be  allowed  for  each 
message  to  perform  its  cycle.  If  the  operation  cycle  of  a  message 
exceeds  the  limitation  placed  upon  it  by  the  timer  setting,  the'  T  &  F 
Unit  will  stop  processing  this  message,  lock  out  the  substation 
involved,  and  continue  the  processing  of  messages  from  other 
substations. 

Hub  2  of  FD  b  is  wired  to  the  Timer  Start  hub.  This  means 
that  during  every  message  the  timer,  which  has  a  retriggerable 
delay,  is  restarted.  If  the  timer  is  set  for  five  seconds, 
approximately  300  character  times  can  elapse  before  the  ”1"  hul^ 
of  the  timer  will  emit.  If  five  seconds  elapse  before  the  end  of 
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message  has  been  detected,  a  signal  from  the  "1"  ,hub  ;of  the 
timer  through  the  non-select  side  of  Alternate  Switch  F  ^ill 
enable  FD  f  In.  The  signal  from  FD  f  1  enables  the  Lock  Out 
hub  to  lock  out  this  substation.  Before  another  bid  can  be  sent 
from  substation,  manual  intervention  to  locate  the  caus<e  of  this 
timeout  will  have  to  be  performed.  The  signal  from  FD  f2  will 
encode  a  comma  by  enabling  Encoder  I  Hub  17.  The  signal  from 
FD  f3  enables  HSCL  Y  and  FD  f4  enables  the  end  of  message 
busses  which  ends  the  timer  cycle  and  clears  the.  timeout  flip-flop 
to  the  zero  state.  The  end  of  message  busses  drop  put-all  active 
selectors  and  initializes  the  T  &  F  for  the  next  message. 

XVI.  Channel  Parity  Check: 

As  each  character  arrives  at  the  Input  Punch  in  the  input 
substation,  character  parity  is  generated  for  inclusion  as  part  of 
each  character.  Throughout  the  input  units,  the  computer,  and 
the  output  units,  each  character  is  checked  for  proper  parity. 

‘  As  all  five  levels  are  necessayy  for  information  in  teletype;  com¬ 

munications,  the  parity  check  used  incorporates  a  longitudinal 
or  channel  parity  check.  A  channel  parity  character  used  in 
this-. check  is  a  character  or  frame  that  is  derived  from  the 
■'  number  of  bits  transmitted  in  each  of  the  five  levels.  If  the  total 

number  of  bits  in  a  particular  level  is  even,  and  if  odd  channel 
.parity  is  desired,,  a  bit  is  inserted  in  that  level  of. the  channel 
check  character  to  make  the  total  an  odd  number.  , 

A  channel  parity  count  in  the  receiving  T  &  F  starts  with 
the  first  character  of  the  addressor  which  immediately  follows 
the  synchronization  codes  (letters,  letters.  Line  Feed,  letters). 

A  binary  count  of  the  bits  in  each, .channel  is  made  up  to,  the  chan¬ 
nel  check  character  of  the  channel  check  group  (carriage  return, 
letters,  channel  check  character,  Lind  Feed,  letters).  At  the 
beginning  of  the  message,  the  channel  parity  register  (the 
register  that  is  used  to  half -add  a  binary  count)  is  cleared  by 
enabling  the  CPR-ACT  hub  with  PD  3,  4,  5  and  6.  Thereafter, 
the  channel  parity  count  is  accumulated  by  taking  the  CPR-IN 
-enable  through  the  non-select  hub  of  HSS  4d,  the  non-select  side 
of  LSS  6a,  and  the  non-select  side  of  HSS  2  d  to  the  CRP-STEP 
hub.  This  results  in  the  half  adding  of  each  incoming  bit  to  the 
content  of  the  Channel  Parity  Register.  Each  frame  received 
over  Teletype  facilities  is  half -added  in  this  manner  until  the 
carriage  return,  letters  combination  is  detected.  Note  that  the 
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channel  parity  register  has  eight  levels.  As  Teletype  facilities 
utilize  only  five  levels,  the  upper  three  levels  of  the’  CPR-INPUT 
•are  wired  directly  to  the  three  upper  levels  of  the  GPR-OUTPUTi 
This  wiring  inhibits  comparison  on  these  three  levels.  , 

Receipt  of  a  carriage  return  through  DEC  1-8  enables  hub  1 
of  2FD  a  and  receipt  of  the  letters  code  through  bus  1-1  enables 
hub  2  of  2FD  a.  The  signal  out  of  2FD  a  is  routed  to  the  common  of 
HSS  3a,  If  Figures  did  not  precede  thC'  carriage  return  and  letters 
characters,  the  signal  is  routed  through  the  non- select  hi^b  of  HSS 
3a,  the  non- select  hub  of  LSS  7a,  to  Unibus  18  which  enables  FD  c 
during  the  letters  character  cycle.  When  FD  c2  emits,  the  signal 
is  routed  to  HSS  4c  which  is  in  the  dropped- out  condition  at  this.  time. 
FD  c2  at  this  time  does  nothing.  The  signal  from  FD  c4  picks  up 
HSS  4.  Picking  up  HSS  4  at  this  time  puts  power  through  the  select 
hub  of  HSS  4a  and  the  non- select  hub  of  HSS  3b  which  activates 
Unibus  18  through  bus  b-14.  During,  the  next  character  cycle  when 
the  channel  check  character  is  brought  in,  power  still  remains 
’  applied  to  FD  c  IN  and  at  function  time  of  this  character  cycle  FD  c 
is  enabled,  FD  c2  emits  and  .through  HSS  4c  S  picks  up  HSS- 3  through 
Bus  F7  and  Bus  a25.  Once  HSS  3  has  been  picked  up  the  channel 
parity  register  will  be  activated  (cleared)  until  HSS  4  drop^Jed  out. 
Note  that  power  is  now  supplied  through  the  select  hub  of  HSS  4a  and 
HSS  3b.  HSS  4  is  not  dropped  until  the  letters..chara,pter  is  detected  • 
at  the  end  of  the  channel  check  group.  When  the  letters  hub  (DEC 
1-31)  emits.  Bus  1-34  and  one  side  of.  And  Gate  5- are  activated. 

The  CPR-IN  signal  from  the  letters  character  cycle  is  routed 
through  the-  select  hub  of  HSS  3d  to  drop  out  HSS  4.  During  the  first 
character  cycle  following  the  letters  character  cycle  of  the  channel 
check  group,  the  CPR-IN  signal  through  HSS  4d  non- select,  LSS 
6c -nori- select,  and  HSS  2d  non- select,  steps  the  channel  parity 
register  by  half-adding  the  binary  counts  of  the  bits,  in  each  of  the 
five  channels  of  the  teletype  character  to  the  cleared  (all  ones) 
content  of  the  register. 

The  Channel  Parity  Register  non- compare  hub  (CPR-NC) 
emits  during  part  of  every  Input  cycle  in  which  the  channel  parity 
register  does  not  agree  with  the  incoming  chara.cter.  ;  This  enable 
which  occurs  with  almost  every  character  cycle  is  qualified  by  ■■ 

And  Gate  4.  The  other  Input  to  And  Gate  4  comes  when  HSS  4  is 
in  the  select  position  and  HSS  3  is  in  the  ,non-*select  position.  This 
occurs  only,  when- the  channeT  check  character  is  in  the  Incoming 
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Buffer  Output  register.  Therefore,,  if, a  channel  parity  register 
non- compare  is  present  at  this  time,  there  "will  be  an  output  from 
And  Gate  4  and  during  the  channel,  check  character  .function,  cycle 
FD  g  will  be  activated.  FD  g  encodes  a  plus  sign  (+)  and  activates 
HSCL  X, 

The  channel  check  character  can  be  any  code  combination 
of  the  five  teletype  levels.  If  this  code  combination  happens  to  be 
the  same  as  some  encodable  character,  this  combination  is  deleted 
by  applying  power  through  HSS  4a  select,  3b  non- select  and  Bus  b-14 
to  the  Unconditional  Delete  hub.  If  the  channel  check  character  code 
represents  an  invalid  character.  Unibus  16  Out  will  emit  a  signal  to 
HSS  4b  and  as  the  select  side  if  unwired  this  enable  will  be  terminated 
and  no  false  error  will  occur.  During  any  other  portion  of  the 
message  an  Output  from  Unibus  16  representing  an  invalid  character 
is  routed  through  the  non- select  side  of  HSS  4b  to  Unibus  13  which 
activates  FD  d. 

XVII,  Overflow  Check: 

Normally  the  Program  Distributor  will  never  advance  to  PD 
132.  PD  is  reset  to  31  at  the  beginning  of  route  and  should  perform 
the  last  test  for  space  at  PD  130.  In  Remarks,  PD  is  reset  to  91 
allowing  a  maximum  of  forty-one  characters  for  remarks.  If  more 
than  thirty- s^ix, characters  of  remarks  are  encountered,  the  excess 
(iip  to  five  more)  will  be  stored  in  the  beginning  of  the  track  31, 

Should  PD  ever  advance  to  more  than  131,  function  input  #1  (Output 
stop)  is  enabled  to  prevent  subsequent  characters  from  being  read 
into  the  buffer  and  HSCL  X  is  activated  to  indicate  an  overflow  error. 
PD  is  stopped  at  132  and  any  subsequent  incoming  characters  are 
not  encoded. 

XVIII.  End  of  Message: 

The  sequence,  figures,  carriage  return,  and  letters,  .signal 
the  presence  of  the  end  of  message.  Figures,  through  Bus  F-7  and 
a- 25  picks  up  HSS  3.  HSS  3  is  dropped  out  with  a  CPR-OUT  signal 
through  And  Gate  2.  If  an  error  is  detected  after  HSS  3  has  been 
picked  up,  the  CPR-OUT  signal  (resulting  from  encoding  the  ^ 
syrrlbol)  to  HSS  3  DO  is  'terminated  at  And  Gate  2  so  that  HSS  3 
remains  picked  up..  If  the  Figures  code  is  a  precedence  code  which 
is  followed  by  another  character  that  is  to  be  encoded,  HSS  3  will 
be  dropped  with  the  encoding  of  the  character.  However,  as  carriage 
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return  and  letters  are  not  encoded,  HSS.  3,.  remains,  picked  up.  A 
carriage  return  signal  frpm  DEC  .1-8  enables  hub  1  of  2FD  a  and 
letters  enables  hub  2  of  2FD  a.  The  output  from  2FD  a  through 
HSS  3a  S  enables  -the.  end  of  message  group  of  busses,,  F-i25 
through  F-30.  These  busses  drop  out  the  selectors 'indicated,  end 
time  out,  set  precedence  to  lower  case,  enable  output  start,  enable 
the  disconnect  hub  (this  allows  the  scanner  to  proceed  to  the  next 
bid)  and  enable  Function  Input  6.  Note  that  HSS  3  is  also  picked  up 
during  the  substation  address  character  cycle  by  a  signal  from  FD  b4. 
This  wiring  will  enable  the  T  &  F  to  go  Ready  and  the  scanner  to 
advance  to  the  next  station  requesting  service  if  .a  rhessage  consisting 
of  only  figures,  carriage  return,  letters  is  received. 


i. 
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ERROR  INDICATIONS  AND  DIAGNOSIS 
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DEC  IIM  DEC  11-23  ENC  1-4 


DEC  III-3  DEC  ll-I  ENC  1-4 

(3) 


DEC  tll-S  DEC  ll-U  ENC  1-8 


DEC  III-7  DEC  fl-7  ENC  1-10 


DEC  III -2  DEC  11-19  ENC  I  -  5 


DEC  111-4  DEC  11-10  ENC  1-7 

(4) 


DEC  IIM  DEC  11-21  ENC  1-9 
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DIAGRAM  III  SYNCHRO  TAPE  -  TELETYPE 
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(END  OF 
MESSAGE  BUS 
SEE  DIAGRAM 
XVIII) 
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DIAGRAM  VI  BEGINNING  OF  MESSAGE  CHECK 
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DIAGRAM  VIII  ROUTE 
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DIAGRAM  XI  OUT  OF  PLACE  LINE  FEED  AND  BELL  SYMBOL  I  j 
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PD2 


DIAGRAM  XV  TIME  OUT 
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CPR-  STCP 


DIAGRAM  XVII  OVERFLOW  CHECK 
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diagram  XVIII  END  OF  MESSAGE 
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DECODER  WIRING 


PROGRAM:  PAA  INPUT  MESSAGE 
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T  &  F  UNIT  DECODER  WIRING  (CONTINUED) 

PROGRAM:  FAA  INPUT  MESSAGE 
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ABSTRACT 


The  Output  Inter  Center  Message  program  for  the  High  Speed  Paper 
Tape  System  described  on  the  following  pages  has  been  developed  to 
make  more  extensive  use  of  the  for.matting''capdbiliiie,s.o:f  the  Paper 
Tape  System.  The  format  illustrated  in  Table  II  represents  the  ar¬ 
rangement  of  data  delivered  to  the  High  Speed  Paper  Tape  System. 

The  product  of  the  program  is  an  Inter  Center  Message  that  is  ar¬ 
ranged  in  the  standard  format  of  input  messages  which  is  illustrated 
in  Appendix  A  of  Circular  Letter  AT  200-12.  The  Computer  sub¬ 
routine  used  to  assemble  the  Inter  Center  Message  data  must  first 
transfer  Identification  and  Remarks  data  to  the  Input/Output  track 
that  is  presented  to  the  Translator  and  Format  Control  Unit.  Data 
comprising  the  Route  are  transferred  to  the  second  Input/Output 
track.  In  each  case,  a  group  of  three  non-data  characters  will 
accompany  the  data  transferred  to  each  of  the  Input/Output  tracks. 
These  special  characters  cause  groups  of  communication  characters 
such  as  channel  parity  and  end  of  message  to  be  included  in  the  Inter 
Center  Message.  The  arrangement  of  the  group  of  characters  trans- 
f'e,.j;'i;ed.t:p\;iheTirst  Input/Output  track  is  always  the  same  while  the 
arrangement  of  the  group  transferred  to  the  second  Input/Output  track 
varies  with  the  presence  or  absence  of  Remarks.  The  methods  used 
in  processing  the  Enroute,  Proposed,  and  Modification  type  messages 
by  the  Output  Paper  Tape  System  are  alike;  i.  e.  ,  the  data  received 
from  the  Computer  is  transmitted  in  its  entirety.  The  receipt  of  a 
Continuation  type  message  will  cause  the  Output  Paper  Tape  System 
to  pad  the  Speed,  Fix  Time,  and  Altitude  fields  with  space  codes. 

Although  the  data  presented  to  the  Output  Paper  Tape  System  is  laid 
out  in  a  format  that  c-losely  resembles  the  input  from  the  High  Speed 
Paper  Tape  System  {See  Table  I  of  the  Input  Message  Documentation), 
strict  adherence  to  this  format  with  regard  to  data  information  is  not 
required  although  Speed,  Coordinate  Fix  Time,  and  Altitude  must  be 
consecutive  fields  to  take  advantage  of  the  "fill"  feature  of  the  Trans¬ 
lator  and  Format  Control  Unit.  Because  of  the  above  mentioned 
requirement  and  the  necessity  of  including  control  characters  to 
generate  certain  communication  characters,  this  format  has  been 
designated  Format  A. 
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INTRODUCTION: 


The  Inter  Center  Message  program  for  the  Output  Paper  Tape  System 
originally  developed  for  transmitting  Inter  Center  Messages  between 
Computers  did  not  make  full  use  of  the  capabilities  of  the  Output  Paper 
Tape  System  because  an  optimum  computer  format  was  not  available  at 
that  time.  The  Inter  Center  Message  Program  for  the  Output  Paper  Tape 
System  described  herein  will  reduce  the  computer  processing  time  by 
assuming  a  greater  portion  of  the  formatting  tasks. 

detailed  comments  on  The  program:  . 

The  detailed  description  of  the  methods  used  in  the  Inter  Center  Message 
Program  for  the  Output  Paper  Tape  System  is  described  in  detail  in  the 
following  pages.  The  description  has  been  divided  into,  sections  for  ease 
in  understanding.  Sections  which  refercto  diagrams  wilt  have  the  number 
of  the  diagram  to  which  they  refer  notated  immediately  after  the  heading 
of  the  program  area  described. 

I.  Substation  Address: 

.  The  first  character  (I/O  track  position  120  or  Word  0  Character  11) 
of  the  Output  Message  to  be  received  by  the  Output  T  &t  FC  Unit  is  a 
substation  address.  (See  Table  II  -  Configuration  of  the  I/O  Tracks 
•  presented  to  the  T  &  FC  Unit).  The  Output  Distributor,  upon  receipt 
of  the  substation  address,  sequentially  scans  each  output  position  until 
.  the  station  requested  is  found.  When  the  proper  substation  is  found, 
communication  between  the  found  substation  and  the  T  &  FC  Unit  is 
•  established. 

Substation  addresses  in  storage  (computer)  are  assumed  to  be  alphabetic. 
The  Univac  character,  used  to  address  a  particular  substation,  must  be 
translated' to  the  teletype  character  that  has  a  binary  sum  of  levels  1 
through  4  equal  to  the  substation  number  desired.  For  example:  the 
letter  E,  in  teletype,  is  made  up  of  a  punch  in  level  1  (2°)  and  no 
punches  in  levels  2  through  4.  E  therefore,  has  a  binary  value  of  1. 

Since  a  Univac  E  is  translated  to  a  teletype  E  (see  Decoder  Group  I 
and  II,  Wiring  Documentation),  it  may  be  used  to  address  substation  1. 
Likewise,  a  teletype  D  has  a  binary  value  of  9  for  levels  1  through  4, 
i.  e.  ,  punches  in  levels  1  (2°)  and  4  (2^)  only.  A  Univac  D  which  is 
translated  as  a  teletype  D  may  then  be  used  to  address  output 
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substation  9-  The  table  showti.below  summarizes  the  Univac  alpha 
characters  that  may  be  used  to  address  Output  substations  1  through  l6. 

TABLE  I 

SUBSTATION  ADDRESSES 

Substation 

Address  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16 

Univac 

Character  ELAASIUODRJ  N  FCKT 

Teletype  Conditioning  Codes  (Diagram  I) 

A.  End  of  Message  Codes: 

"End  of  message"  codes  are  transmitted  at  the  beginning  and  end 
of  each  message.  Assuming  all  equipments  and  line  linkage  to  be 
functioning  normally,  the  "end  of  message"  at  the  beginning  serves 
no  function.  Should  the  previous  message,  through  some  transient 
fault  in  the  equipments  or  linkage,  have  been  interrupted,  the  fol¬ 
lowing  conditions  will  exist:  The  stunt  box  on  the  2.8  RO  will  be  in 
a  "conditioned"  state,  waiting  for  the  "end  of  message;"  codes  to 
clear  it;  the  punch  circuitry  on  the  read-punch  module  will  be 
waiting  for  the  "end  of  message"  codes  to  cause  the  punching  of 
the  length  of  "leader"  characters  separating  each  message.  The 
Translate  and  Format  Control  Unit  will,  of  course,  have  time-out 
and  disconnected  and  locked  out  the  reader  on  the  read-punch 
module. 

The  "end  of  message"  codes  at  the  beginning  of  a  message  serve 
to  clear  the  system  linkage  to  a  normal  state  to  insure  that  transient 
faults  effect  no  more  than  one  message. 

Since  PD  1  is  programmed  to  step  on  encode,  the  PD  counter  will 
be  advanced  to  2  after  the  substation  addre.s.s.  is  transferred  to  the 
Output  Distributor.  PD  1,  through  LSS  8a,N/S,  Enables  UNI- 17 
to  frustrate  the  circuit  from  CPR-OUT  to  CPR-STEP.  This  action 
prevents  the  toggling  of  the  Channel  Parity  Register.  PD  2  through 
LSS  10a  N/S  activates  FD  a  so  that  figures,  carriage  return,  and 
letters  are  encoded  during  the  function  sequence  portion  of  the 
substation  address  character  cycle.  As  each  of  these  characters 


Appendix  XXI 
Page  5  of  46 


are  encoded,  UNI- 18  is  enabled, so  that  the  cleared  contents  of 
the  Channel  Parity  Register  will  not  be  disturbed.  The  signal 
from  hub  4  of  FD  a  is  routed  to  the  in  of  LSS  lOd.  Since  LSS  10 
is  N/S,  the  signal  is  terminated  at  the  N/S  hub  of  pole  d.  If  FDa 
is  enabled  after  PD  13  busses  F-10,  9,  8,  7,  and  6,  are  enabled. 
This  action  drops  out  all  selectors,  enables  function  Input  6  (end 
of  message)  and  releases  the  output  substation  currently  connected 
to  the  distributor. 

Condition  Codes  and  Station  Directing  Codes  : 

The  Station  Directing  Codes  are  made  up  of  three  characters 
which  are  used  to  identify  the  28  Set  (center)  to  which  the  output 
message  is  to  be  transmitted.  The  codes  used.for  each  center 
are  the  assigned  identifier  of  the  ARTC  Centers.  For  example: 

ZPT  -  Pittsburgh,  ZDC  -  Washington,.  ZBW  -  Boston, 

ZCD  -  Cleveland,  ZNY  -  New  York,  ZID  -  Indianapoli 

ZAC  -  Atlantic  City,  etc. 

The  appropriate  Station  Directing  Codes  immediately  follow  the 
substation  address  (see  Table  II).  Note  that  in  each  case  the  first 
character  of  the  SDC  codes  is  a  Z.  PD  is  stepped  to  3  with  the 
decoding  of  the  Z.  PD  3,  through  the  N/S  hub  of  LSS  10b,  enables 
bus  a-25.  Bus  a-25  enables  Delete  Character  in,  FD  b,  and  INV  2 
in.  Enabling  the  in  of  INV  2  breaks  the  circuit  from  DEC  11-28  (Z) 
to  UNI-4.  This  action  prevents  the  encoding  of  the  letter  Z  at  this 
time.  The  wiring  to  the  Delete  Character  in  hub  prevents  a  trans¬ 
lator  error  from  occurring  at  this  time.  During  the  function  se¬ 
quence  portion  of  the  Z  character  cycle,  carriage  return,  carriage 
return,  letters,  and  Z  are  encoded.  The  codes  generated  from 
FD  al,  2  and  3  are  used  to  condition  the  receiving  28  Set  for  the 
receipt  of  the  Station  Directing  Codes  which  follow.  During  each 
perform  time  of  FD  b,  UNI- 18  is  enabled  thereby  preventing  the 
toggling  of  the  Channel  Parity  Register.  The  next. two  characters 
to  appear  at  the  Incoming  Buffer  Output  Register  are  the  last  two 
characters  of  the  Station  Directing  Codes.  Receipt  of  the  second 
SDC  code  advances  PD  to  4  and  receipt  of  the  third  advances  PD  ^ 
to  5.  These  PD  outs  which  are  qualified  by  LSS  8  b,  and  c,  are 
also  routed  to  UNI- 17  and  18  to  prevent  the  toggling  of  the  Channel 
Parity  Register.  Advancing  PD  to  5  with  receipt  of  the  third  SDC 
Character  causes  bus  h-14  to  be  enabled.  Enabling  bus'  h-14  sets 
the  word  and  character  address  counters  to  8-6  and  activates 
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FD  c.  FD  c  encodes  the  following  beginning  of  message 
character;  letters,  letter,  line  feed,  letters. 

III.  Setting  Word  and  Character  Address  Counters  with  PD  Outs  (Diagram  II) 

Table  II  "Configuration  of  the  I/O  Tracks  Presented  to  the  T  &  FC 
Unit"  shows  an  output  message  arranged  in  the  format  that  is  trans¬ 
ferred  from  the  I/O  tracks  to  the  T  &;  FC  Buffer.  To  arrange  the 
identification  data  in  a  format  that  is  compatible  with  the  require¬ 
ments  of  the  input  message,  PD  5,  12,  19,  25,  30,  36,  41,  etc.  are 
stepped  on  Decode.  This  enables  the  Wor  d  and  Character  address 
counters  to  be  set  directly  from  these  PD  outs.  The  PD  out  that 
occurs  at  the  end  of  each  field  (note  that  in  some  cases  the  fields 
are  multiple)  is  used  to  set  the  Word  and  Character  address  counter 
to  the  first  character  of  the  next  field  to  be  transferred  to  output. 

For  example:  it  is  shown  in  Table  II  and  Diagram  II  that  PD  19, 
which  marks  the  end  of  the  Aircraft  Identification  field,  sets  WAK 
to  6,  and  CAK  to  5,  for  receipt  of  the  first  character  to  the  Type 
Aircraft  field.  Likewise,  PD  41  which  marks  the  end  of  the  Altitude 
field  and  the  end  of  the  Identification  portion  of  the  ICM,  sets  WAK 
to  0  and  CAK  to  2.  Decoding  the  ?  character  at  Word  0  Character  2 
activates  FD  d  and  steps  PD  42.  FD  dl  encodes  carriage  return  and 
FD  d2  encodes  letters.  Note  that  enabling  UNI-9  and  UNI- 11  (See 
Diagram  I)  to  encode  carriage  return  and  letters  respectively  does 
not  inhibit  the  toggling  of  the  Channel  Parity  Register.  FD  d3  enables 
the  Activate  hub.  Enabling  this  hub  while  in  the  output  mode  causes 
the  contents  of  the  Channel  Parity  Register  to  be  transferred  to  out¬ 
put  and  clears  the  register  to  all  one's.  FD  d  4  through  bus  1-1  en¬ 
codes  a  line  feed.  Enabling  bus  1  - 1  in  addition  to  encoding  line  feed 
inhibits  the  toggling  of  the  Channel  Parity  Register. 

The  next  character  to  be  decoded  is  the  @  character  located  at  WAK 
0  CAK  1.  Decoding  the  @  character  advances  PD  to  43  and  enables 
bus  b-25  which  in  turn  encodes  letters  through  UNI-11.  Bus  b-25 
enables  UNI- 18  to  inhibit  the  toggling  of  the  Channel  Parity  Register. 

IV.  Beginning  of  the  Route  (Diagram  III) 

The  next  group  of  characters  to  be  transferred  to  output  after  the 
Channel  parity  group  (following  the  Identification  Data)  are  those 
comprising  the  route.  The  decoding  of  the  @  character  steps  the 
program  distributor  to  43.  PD  43  through  LSS  9a  N/S  enables  bus 
F-30  so  that  PD  43  will  step  on  encode.  After  the  letters  character 
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TABLE  II 

CONFIGURATION  OF  THE  I/O  TRACKS  PRESENTED  TO  THE  T&F  UNIT 
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has  been  transferred  to  output  PD  is  advanced  to  44.  PD  44  through 
LSS  9a  N/S  also  enables  bus  F-30  to  step  on  encode  and  activate  FD  f 
at  function  time,  FD  f  1  through  LSS  9bi  N/S  initiates  a  track  switch 
function.  The  track  switch  function  in  the  output  mode  performs^  the 
following  functions:' 

1)  Track  switch 

2)  Transfers  the  dita  from  the  I/O  track  to  the  T  FC  buffer 

3)  Clears  WAK  and  CAK  to  0-11,  and, 

4)  Clears  PD. 

FD  f2  through  LSS  9c  N/S  energizes  UNI-K  which  sets  PD  equal  to  43. 
The  signal  from  FD  f3  is  terminated  at  the  N/S  hub  of  HSS  3a  and  the 
signal  from  FD  f4  picks  up  LSS  9.  The  result  of  the  operation  d®^ 
scribed  above  is  that  the  T  &  FC  is  now  prepared  to  receive  the 
route  information  from  the  buffer. 

V.  ..  End  of  Route  Before  the  Fifth  Segment  (Diagram  JV) 

The  processing  of  route  information  can  end  anytime  after  the  first 
airway.  The  end  of  the  route  is  determined  by  the  presence  of  two 
consecutive  space  characters.  This  program  has  been  designed  so 
that  a  channel  check  group  is  always  transferred  to  output  after  the 
last  route  segment.  If  there  are  five  segments  or  less  of  route  in¬ 
formation  there  will  be  one  channel  check  group  pertaining  to  route 
'  ■  information.  If  there, are  more  than  five  segments  there^will  be  two 

channel  check  groups;  one  after  the  fifth  segment  and  one' after  the 
J.ast  segment.  The  trhnsfer  of  the  channel  check  group  to  output  is 
accomplished  by  decoding  ?  and  @  characters  from  Word  9  Character 
positions  II  and  10  (See  Table  II).  If  this  ICM  contains  Reinarks  a  $ 
will  be  pfesent  in  Word  9  Character  9.  If  no  Remarks  are  present 
a  %  character  will  be  present  in  Word  9  Character  9- 

The  space  character  decoded  at  the  end  of  each  segment  routes  a 
signal  to  Encoder  1-4  and  Inhibit  Output  Precedence  via  bus  6-28i 
The  signal  denoting  the  decoding  of  the  space  character  is  also 
routed  to  2FD  al  via  HSS  4a  N/S,  HSS  5c  N/S  and  bus  N-27.  If 
the  next  character  to  be  received  is  also  a  space  (this  denotes  the 
end  of  the  route  information  )  Hub  2  of  2FDa  is  enabled  causing  the 
out  hub  of  2FDa  to  emit.  This  signal  is  routed  through  UNI- 14, 

LSS  9d  (LSS  9  was  picked  up  at  the  beginning  of  the  route)  to  bus 
X-24  which  picks  Up  HSS  1,  and  HSS  3.  Picking  up  HSS  3  causes 
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power  to  be  applied  to  tKe  Select  hub  of  liiSS  la  one  .clock ,pefipd  (42  u) 
after  the  pick  up  hub  was  enabled;-  Power  .through; HSS  la.  S  , enables 
bus  u-2  and  h-;20!  Bus  h-2C)  routes  power  through,  HSS  4b  N/.S,to  . 
UNCONDITIONAL)  DELETE.  Applying  po.w.er  to  the  Un.conditi.onal 
Delete  hub  inhibits  the  encoding  of  the  second  space,  i,  ,e.  ,  the  space 
that  caused  2FDa  to  emit.  Bus  h-20  also  activates  FD  g  and  FD  f. 

Bus  u-2  enables  AND  5  and  since  PD  100  is  not  ernitting  AND  5  out 
emits  a  signal  which  is  routed  to  PD  STEP  IN  3  to  -cause  the  PD  that 
is  currently  emitting  to  Step  on  encode,.  During  the  function  sequence 
portion  of  the  second  space  character  cycle  FD  f  and  FD  g  emit  during 
each  perform  time.  FD  fl,  2,  and  4,  perform  ho  function.  FD  f3  - 
through  HSS  3a,  S,  HSS  2d  N/S  sets  WAK  to  9  and  since  HSS  5  is  N/S 
CAK  to  1 1.  Signals  from  FD  gl,  2,  and  3,  lare  terminated  without 
performing  any  special  functions.  FD  g4  drops  out  HSS,  1  to  remove 
power  from  the  Unconditional  Delete  hub.  , 

The  next  character  to  be  decoded  is  the  ?  character  from  Character  11 
of  Word  9  (see  Table  I  and  Diagram  II).  Decoding  the  ?  activates  FDd. 
FDd  encodes  carriage  return  and  letters  from  FD  dl  a^d  2  respectively. 
FD  d3  enables  the  ACTIVATE  hub  to  unload  and  clear  the  .contents  of 
the  Channel  Parity  Register.  FD  d4  encodes  line  feed  and  inhibits  the 
stepping  ofthe  Channel  Parity  Register.  _  . 

Decoding  the  @  character  from  Character  10  Word  9  encodes  a  letters 
■  character  (See  Diagram  I)  and  inhibits  the  toggling  of  the  channel  parity 
register.  No  function  detectors  are  enabled  during  the  function  sequence 
of  the  @  character  cycle. 

fl 

If  the  ICM  does  not  contain  Remarks  a  %  character  will  be  decoded  from 
Character  9  Word  9  (See  Diagram  1).  In  this  instance  a  signal  from  DEC 
11-29,  representing  the' %  character  is  routed  to  bus  h— 13  to  activate  FDa. 
EJuring  the  function  sequence  portion  of  the  %  character  cycle  figures, 
carriage  return,  and  letters  are  encoded.  In  each  case  the  stepping  of 
the  Channel  Parity  Register  is  'nhibited  by  enabling, . UNI- 1 7 .in.  The 
perforrh'4'  signal  from  FD  a4  is  routed  through  LSS  lOlp  .S  tO;  enable  the 
end  of  message  busses  F-6,  7,  8,  9,  and  10.  „  . . 

VI.  '  End  of  Route  after  the  Fifth  Segment  (Diagram  .V)  i 

If  the  route  information  contains  at  least  five  segipents',  pp.  will  be 
stepped  to' 97  with  the  decoding  of  the  space  marking  the  ,end  ,of  the 
fifth  segment.  ^Tb  unload  the-chahnel  check  group  onto  tape,  PD  97 
is  routed  through  HSS  3  c  N/S  to  Bus  N-26  to  set  CAK  and  WAK  to  11-9. 
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Upon  decoding  the  ?  character  at  character  11  word  9  PD  is  stepped 
to  98.  Decoding  the  ?  also  activates  FD  d  (see  Diagram  II).  Car¬ 
riage  return  and  letters  are  encoded  from  FD  dl  and  2  respectively. 
FD  d3  enables  the  ACTIVATE  hub  and  FD  d4  encodes  line  feed  and 
enables  UNI- 17  to  prevent  the  half  adding  of  line  feed  to  the  contents 
of  the  Channel  Parity  Register.  Decoding  thie  @  character  from 
character  10  word  9  steps  the  program  distributor  to  99.  Decoding 
the  @  character  causes  a  letters  character  to  be  encoded  (see  Dia¬ 
gram  I).  In  addition,  UNI- 18  is  enabled  thereby  preventing  the  ad¬ 
dition  of  letters  to  the  contents  of  thp  Channel  Parity  Register.'  The 
signal  from  PD  99  is  routed  to  the  in  of  INV  3  and  through  the  N/S 
hub  of  HSS  3d  to  Bus  N-28.  Enabling  Bus  N-28  picks  up  HSS  5  and 
sets  WAK  and  CAK  to  5-5  at  the  beginning  of  the  next  character  cycle. 

If  there  is  a  space  at  Word  5  Character  5  DEC  I-l  emits  through  HSS 
4a  N/S  .  HSS  5c  S,  UNI- 14,  LSS  9d  S,  and  Bus  X-24,  to  pick  up  HSS  3 
and  HSS  1.  Picking  up  HSS  1  routes  power  to  HSS  la  S  to  activate  Bus 
u-2  and  h-20.  This  action  deletes  the  space  character  at  Word  5‘ 
Character  5  by  directing  power  to  THE  UNCONDITIONAL  DELETE 
via  the  N/S  hub  of  HSS  4b.  Power  is  also  applied  to  the  in  of  AND  5 
but  because  PD  is  still  at  100  UNI-8  is  not  enabled,  so  that  PD  99  is 
not  stepped  on  encode.  Note  that  in  all  other  instances  when  power 
is  applied  to  bus  u-2  and  h-20  to  re-set  WAK  and  CAK  or  PD,  PD 
must  be  stepped  on  encode.  Several  clock  periods  after  HSS  1 
has  been  picked  up  PD  will  be  adyanced  to  100.  PD  100  through 
HSS  3b  S  and  UNI-1  activates  FD  f.  The  signal  from  FD  fl  is  ter- 
rninated  at  HSS  2a  N/S.  The  signal  from  FD  f2'  is  terminated  at 
HSS  2b  N/S.  FD  f3  is  routed  through  HSS-  3a  S,  HSS  2d  N/S  to  bus 
N-25.  The  signal  at  bus  N-25  sets  WAK  to  9  and  because  HSS  5  is 
picked  up  CAK  is  set  to  9- 

If  there  is  a  %  character  at  WAK  9 -CAK  9  FD  a  is  enabled  to  generate 
end  of  message  codes  and  initialize  the  T  &  FC  Unit.  In  this  instance, 
HSS  5  is  dropped  out  by  routing  PD  101  through  UNI-6  to  HSS' 5  DO. 
Likewise  if  there  is  a  $  character  at  WAK  9 -CAK  9  HSS  5  will  be 
dropped  out  by  the  signal  emitted  from  PD  101.  • 

If  there  is  no  space  at  WAK  5-CAK  5  power  will  not  be  applied  to 
bus  u-2  and  h-20  hence,  there  will  be  no  input  to  INV  4.  This  con¬ 
dition  will  cause  INV  4  to  emit  a  signal  to  enable  AND  6.  Since  the 
decoding  of  the  character  at  word  5  character  5  caused  PD  to  be  ad¬ 
vanced  to  100,  AND  6  out  will  emit  a  signal  that  is  directed  to  the 
drop  out  of  HSS  5.  Route  processing  will  then  continue  until  two 
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consecutive  spaces  are  detected.  The  action  taken  by  the  T  &  FC 
Unit  upon  the  detection  of  the  two  spaces  will  be  exactly  like  that 
described  in  the  section  describing  TC..  C  operations  when  the  end 
of  the  route  occurs  before  the  fifth  segment.  ^ 

VII.  Remarks  (Diagram  VI) 

If  an  ICM  contains  Remarks,  a  $  character  will  be  contained  in  word 
9  character  9-  Decoding  the  $  causes  a  signal  to  be  emitted  from 
DEC  11-13.  This  signal  is  used  to  encode  figures  C,  pickup  HSS  2, 
HSS  4,  and  activate  FD  f.  FD  fl  through  LSS  9b  S,  HSS  2a  S,  and 
UNI-L  performs  a  track  switch  function.  The  signal  from  FD  f2 
is  routed  through  LSS  9c  S,  HSS  2b  S,  to  bus  F-25.  Bus  F-25  resets 
PD  to  43  and  WAK  and  CAK  to  1-11.  Setting  WAK  and  CAK  to  1-11 
and  PD  to  43  enables  36  characters  of  Remarks  to  be  unloaded  to 
tape.  PD  79,  which  marks  the  encoding  of  the  36th 
Remarks  character,  activates  UNI-D  causing  WAK  and  CAK  to  be 
reset  to  0-2.  Decoding  the  ?  and  @  characters  from  character 
positions  2  and  1  of  word  0  unloads  the  channel  parity  groups  of 
characters  onto  tape.  Decoding  the  %  character  from  word  0 
character  S  activates  FD  a  (see  Diagram  I).  Activating  FD  a  after 
Pp  13  encodes  the  end  of  message  groups  of  characters  and  enables 
the  end  of  message  group  of  busses  to  terminate  the  transmission. 

VIII.  Continuation  Message  (Diagram  VII) 

Intercenter  messages  exceeding  eight  route  segments  will  require 
those  segments  in  excess  of  eight  to  be  transmitted  via  a  continuation 
or  X  Message.  The  Continuation  message  is  processed  in  much  the 
same  manner  as  the  Enroute,  Modification,  and  Proposed  messages. 
The  outstanding  exceptions  are  that  the  Aircraft  Speed,  Coordinate 
Fix  Time,  and  Altitude  are  erased  to  space  characters.  The 
CoordinatFon  Fix  information  is  deleted  altogether,  i.  e.  ,  the  field 
is  cleared  to  pad  characters.  The  erasure  of  the  Speed,  Fix  Time, 
and  Altitude  fields  to  spaces  is  accomplished  by  the  Output  T  &  FC 
Unit  while  the  erasure  of  the  Coordination  Fix  Field  to  pads  is 
accomplished  by  the  computer  program. 

If  an  X  is  decoded  at  PD  11,  a  signal  is  emitted  from  AND  3,  This 
signal  is  routed  to  the  pick  up  of  LSS  7.  PD  25,  which  denotes  the 
end  of  the  Type  Aircraft  field,  enables  FD  e.  Hub  1  of  FD  e  initiates 
a  FILL  function.  FD  e2,  which  emits  until  the  fill  function  is 
terminated,  enables  bus  h-7  causing  PD  to  be  stepped  on  encode 
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during  the  execution  of  the  fill  function.  Since  the  Speed,  Fix  Time 
and  Altitude  are  consecutive,  PD  30,  and  36,  are  qualified  by  LSS  7. 
PD  40  is  used  to  end  the  fill  function.  PD  41,  which  marks  the  end 
of  the  Altitude  field,  sets  WAK  and  CAK  to  0-2  to  enable  the  unloading 
of  the  channel  parity  group  of  charaete,rs.  Message  processing  cqn- 
tinues  as  previously  described  in  the  sections  dealing  with  route 
processing. 

IX.  Cha.nnel  Parity  Register  (Diagram  VIII) 

Each  time  a  character  is  encoded  a  signal  or  combinations  of  signals 
appear  at  Encoder  Output  hubs  1,  2,  4,  8,  and  16.  If  the  character 
was  received  from  Encoder  Group  I  (Alpha)  no  signal  is  present  at 
Encoder  Output  hub  32.  If  the  character  at  Encoder  Output  was  / 
received  from  Encoder  Group  II  (Figures)  a  signal  is  present  at 
Encoder  Output  hub  32.  Hub  64  of  the  Encoder  Output  group  does 
not  have  a  signal  present  during  the  encoding  of  Flight  Plan  infor¬ 
mation.  If  the  number  of  signals  present  at  Encoder  Output  hubs, 

1  through  64  is  even,  a  signal  will  be  present  at  Encoder  Output 
Par.  No  signal  will  be  present  at  the  Par  Hub  if  the  count  is  al¬ 
ready  odd.  Although  levels  1  through  16  are  the  only  levels  trans¬ 
mitted  over  the  teletype  lines,  levels  32  and  Parity  must  be  punched 
in  the  output  tape  because  they  are  included  in  the  parity  count  and 
the  Output  Reader  at  the  addressed  substation  checks  each  character 
for  proper  parity  prior  to  transmission. 

Each  character  punched  in  the  Output  Paper  tape  is  half-added  or 
tallied  to  the  contents  of  the  Channel  Parity  Register  as  shown  by 
the  wiring  of  encoder  Output  hubs  to  Chcinnel  Parity  Register  Input 
hubs.  The  result  of  the  tally  is  that  a  character  is  generated  that 
will  reflect  odd  parity  for  each  of  the  five'  tape  channels.  'The 
Channel  Parity  Character,,  upon  being  received  at  the  Output 
Reader,  is  also  checked  for  proper  parity.  It,  therefore,  must 
also  have  correct  character  parity.  Correct  parity  for  the  Channel 
Parity  Character  is  accomplished  by  wiring  the  parity  level  of  En¬ 
coder  Output  through  an  Inverter  to  the  Parity  level  in  the  Channel 
Parity  Register  Input.  The  principle  upon  which  this  wiring  is  based 
is  that  an  even  number  when  added  to  an  odd  channel  parity  as  shown 
on  line  one  below,  and  the  letter  A  (telet'ype)  is  half-added  to  its 
content  the  result  shown  on  line  3  has  even  parity.  If  the  contents 
of  the  register  were  transferred  to  output  the  incorrect  parity  of  the 
Channel  Parity  Character  would  be  detected  at  the  Output  Reader  and 
Operations  would  be  stopped  by  the  error  condition. 

1 
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Levels  ..  .  ■  ,  P  32  16  .8  4  2 


Parity  ., Regis  ter 

1 

1 

1 

.  1 

,1 

1 

.  1 

ODD 

Teletype  A  in  Encoder  Output 

1 

0 

0 

;0; 

0 

1 

■1  . 

/ODD 

Parity  Register 

f 

0 

1 

1 

1 

1 

.0^ 

0 

EVEN 

If  the  parity  level  of  the  Encoder  Output  is 
the  Parity  of  the  Channel  Parity  Character 

inverted  prior, 
is  correct. 

to  th.e,  tally, 

Levels 

P 

32  16. 

8 

4  , 

:2 

1  ■ 

Parity  Register  , 

1 

1 

1 

1 

1 

1 

,  1 

ODD 

Teletype  A  in  Encoder  Output 

0 

•  0 

0 

0 

0 

,.l 

,.  1 . . 

/EVEN 

Parity  Register 

1 

1 

1 

1 

1 

0, 

.  0 

ODD 

Invalid  Character  Error  -  Synchronization  Error  - 

‘  f 

Character,,  Parity 

Error  (Diagram .IX j 

,The  transfer  of  a  parity  incorrect  character  from  the  compute.r  to 
the.  T  &,  FD.Unit  Incorriing- Buffer -Output  will  cause  an  error  signal  to 
be  emitted  from  the  Character  Parity  -  Odd  hub., 

The  rate  at, which  chara.cters  are  transferred  from  the  UFC  Drum  to 
..the  T  &'FC  buffer  is  governed  by  timing  signals  from  the  High  Speed 
Drurn,.  If  the  buffer  apd  the  drum  should  get  put  of  synchronization 
.anytime  during  the  transfer  of  information  from  the  drum  to  biaffer, 
the  buffer  address  is  cleared  and  the  message  from  the  drum  is 
re-read.  If  the  synchronization  error  occurs  on  the  second,  read 
the  buffer  address  is  cleared,  and  the  flag  cha-ra.cter  (^)  is-  inserted 
,at  an  address  that  has  been  defined  by  pinboard  wiring.  The  buffer 
content  is  then  available  for  transfer  to  the  T  &  ,FG.  When  the  cent 
character  identifying  this,  as  an  erroneous  message  is  received  by 
the  T  &  FC,  ,a  signal  will  be  emitted  from  Decoder  I  hub  30. 

The  two  above  mentioned  error  signals  pr  any  signal  resulting  from 
the.receipt  of  an  Invalid  character  are  routed  to  the  .in  of  Function 
Detector -h  through  Unibus  15.  At  Per  for, ni  1  time  of  the.  error 
cha-racter  cycle  a  line  feed  character  is  .encoded.  At  Perform  2 
time  an  E  is  encoded  and  at  Perform  3  time  a  B.ell  character  is 
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encoded.  Hub  4  of  Function  Detector  h  is  to  activate  High  Speed 
Control  Line  W.  The  next  time  the  Output  T  &  FC  is  demanded,  the 
high  speed  control  line  is  used  to  re-initiate  the  transmission  of  the 
message  and  call  for  a  type  out  of  the  output  error  notification 
message.  Both  28  Sets,  the  Output  set  transmitting. the  message  and 
the  Input  28  Set  at  the  center  receiving  the  message,  will  line  feed, 
print  an  E,  and  ring  the  28  Set  bells  providing  a  visual  and  audible 
error  indication.. 
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DIAGRAM  m  BEGINNING  OF  THE  ROUTE 
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DIAGRAM  V  END  OF  ROUTE  AFTER  THE  FIFTH  SEGMENT 
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DIAGRAM  VIU  CHANNEL  PARITY  REGISTER 
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DELETE 


DIAGRAM  IX  INVALID  CHARACTERS  -  INCORRECT  CHARACTER 
PARITY  -  SYNCHRONIZATION  ERROR 
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WIRING  DOCUMENTATION: 


This  section  contains’  the  instructions  which  are  to  be  followed  in  wiring 
the  Inter-  Center  Message  Board  for  the  Output  Paper  Tape  System.  Great 
care  should  be  exercised  in  wiring  the  board  and  each  wire  should  be  back 
checke<^i.  e.  ,  if  DEC  I- 11  is  wired  to  ENC  II-6,  hub  6  of  ENC  lE.should  be 
checked  to  be  sure  it  is  wired  to  DEC  I- II.  The  abbreviations  used  are 
consistent  with  those  shown  in  the  bulletin  "Tabulation  Abbreviations  of 
T  &  F  Plugboard"  dated  July  15,  1959. 
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1  k  f  UNIT  »  DECODER  WIRINO 


D*tei  Jnnuarv  24,  1961 
P^^B*"***  Output  Format  A 
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Date  I 


T  4  r  UNIT 


CecODER  WtRINO  (ConH) 

Programi 


^January  24.  1961 
ja>»tpqt;  FortfiaC  A. 


lli»i 

27 

ENC  1-20 

H 

28 

ENC  1-6 

I 

29 

■jlsMoyilllH 

d^SsSSIH 

# 

INVALID 

30 

ISiuSjMilliH 

SINC.ERIDR 

31 

teLCTB 

BUS  b-25 

• 

■H  il  3(141 11 31  ;StTf  1  a  a  i  ft  iMi )  J*  t 

UiliJH 

in  uni-.— 

isiULaai 

1  ti  1 1 1 )  STf 

27 

ENC  1-21 

T 

28 

AND  7  IN 

Z 

29 

DELETE 

BUS  h-13 

% 

m 

nHvninlHH 

m 

INVALID 

m. 

All 

Bits 

INVALID 
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Datat  January  24,  1961 

igatiiiaadl 

Rroeraiiii  Output  Format  A 


moil 

srrnwi 

m 

HHi 

Hi 

■ 

m 

HHI 

H 

m 

HHI 

■ 

Ri 

HHI 

Hi 

m 

HHI 

■ 

m 

HHli 

■1 

n 

HHI 

■ 

m 

HHi 

nn 

H 

hh 

III 

H 

HHI 

Hi 

H 

HHI 

■ 

m 

HU 

Hi 

m 

HH 
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D»toi 

T  A  r  UNIT  “  reCODEH/ENCODER  WIRINO 

trograM i 


ir[.snntr»»iii]3a^i¥.roiai? 


DEC 

IN 

1 

DEC 

IN 

0-1 

DEC 

IN 

2 

DEC 

IN 

0-2 

DEC 

IN 

u 

DEC 

IN 

0-U 

DEC  IN  0-8 


DEC  IN  16 


DEC  IN  0-16 


DEC  IN  32 


DEC  IN  0-32 


DEC  IN  PAR 


DEC  IN  O-PAR 


PWOSE 


|i  iii  ■— I  n 


, _ ifiMEI 

!■  ||  ■— TESlMMl 


IN  BUS  I-3I1 


UNI-13  OUT 
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T  ft  F  ONIT  -  PTOOITO/KWCODKR  VIHIKO  (Continued) 

Dote t  January  24,  1961 
R-oeraint  Output  Format  A 


■iWiHiiiiirini  — 

M'lin'iiii  ■ 

II 

■1 

0 

0-1 

2 

IN  BUFF 

2 

H 

mm 

0-2 

m 

0 

0-A 

8 

8 

H 

in 

11 

n 

IN  BUFF 

11 

n 

BB 

H 

n 

H 

0 

PAR 

0 

IN  BUFF  0-PAR 

HHiiDSToCiSIHliHi 

HUB 

m’'n  ^iiii»  !i'n 

ift 

BUS  w-30 

lb 

IRSRfm 

IB 

BUS  v-30 

dSII^RI 

RH 

wssm 

m 

RH 

Cra-OUT  L 

mi 

BUS  X-3A 

m 

CFR-OUT  S, 

HHRRH 

wm 

BUS  w-20 

l6b 

m 

[nii^Hllllli 

KSlEiRH 

in 

9 

CFR-OUT  PAR 

H 

DEIEll! 


WIRED  FROM 


DEC  11-59 
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T  ft  F  UNIT  -  SKLFgTOR  WmiNG 

Date!  ^January., 24i,.  1961.. 
Proefam i Output  Format  A  _ 


HIGH  SPF.r®  SKL.  1 

HmrosFis 

I  pa  HUB  WIRED  FROM 

DO  HUB  WIRED  FROM 

H55S  1b  S 

■Mami 

EBPillM 

NS  HUB  TC 

a 

BUS  n-2 

POWER 

b 

D.O.  HSS1 

FD  g  4 

0 

-  d 

I  LOW  SPEl®  SEL.  6 

HSniISjaldSBBHHHHBHHHHIlHHHHHH  I 

DO  HUB  WIRED  FROM 

PD  103 

BUS  FIO 

ELEMENT 

S  HUB  TO 

C  HUB  FROM 

NS  HUB  TO 

a 

BUS  F28 

PD  130 

b 

HSS  4c  IN 

LSS  8a  S 

0 

d 

HIGH  SPEED  SEL.  2 

PURPOSE » 

BSnSllwluilH 

BUS  F-5 

S  HUB  TO 

IN  HUB  FROM 

NS  HUB  TC 

a 

UNI-L  IN 

ISS  9b  S 

b 

BUS  P-25 

LSS  9c  S 

0 

UNI-D  IN 

PD  79 

d 

HSS  3a  S 

BUS  N-25 

LOl^  SPEED  SEL.  7 

pimposEs 

1  PU  HUB  WIRED  FROM 

DO  HUB  WIRED  IROM 

■BHEHliillil 

BUS  F-6 

ELEMENT 

S  HUD  TO 

C  HUB  FROM 

NS  HUB  TO 

a 

FD  e  IN 

PD  25 

UNI  F  IN 

b 

0 

PD  30 

BUS  N29 

d 

ro  36 

mi  SPEED  SEL.  8 

PURPOSE t 

PU  HUB  WRIED  FROM 

PD  13 

BUS  P-8  1 

ELEMENT 

C  HUB  FROM 

■nisi 

a 

LSS  6b  C 

PD  1 

BUS  F26 

b 

H)  4 

UNI-17  IN 

0 

PD.  5 

UHI-17  in 

d 

HIGH  SPEED  SEL.  3 

PURPOSE! 

BUS  X-24 

BUS  F-7 

ELEMENT 

S  HUB  TO 

IN  HUB  FROM 

NS  HUB  TO 

a 

HSS  2d  IN 

FD  f-3 

b 

UNI-1  IN 

PD  100 

0 

PD  97 

BUS  N-26 

d 

PD  99 

BUS  N-28 

Appendix  XXI 
Page  32  of  46 


T  A  F  UNIT  -  r-r.I.TOTOn  WIRING  (Contimind) 

Datet  January  2A.  1961 
RpogroiBt  Output  Fotwat  A 


PURPOSES 

DO  HUB  WIRED  FROM 

FD  f-4 

BUS  F-10 

ELEt-lEOT 

S  HUB  TO 

C  HUB  FROM 

NS  HUB  TC 

a 

mm 

BUS  F-30 

b 

HSS2a  IN 

0 

HSS2b  IN 

FD  f2  ■ 

BUS  Fll 

_ ; 

BUS  X-24 

UHI-14  OUT 

HIGH  SPEED  SEL*  L 

PURPOS.Et 

iKHRHHH 

a 

hhi 

res  5o  ir 

b 

RHEfilli 

UNCOND. 
DEU  . 

0 

QQQQIfl 

lOyiQIIIII 

BUS  F27 

d 

mSm 

HIGH  SPOT  SEL.  5 

1  LOW  SPEED  SEL.  10 

PURPOSES 

wdMidiikiukuttii.'iiii 

DO  HUD  WIRED  FROM 

BUS  N-28 

UNI-6  Out 

H)  13 

■  BUS  F-26 

EI.EMRNT 

S  HUB  TO 

IN  HUB  FROM 

N5  HUB  TO  1 

BI®IENT 

S  HUB  TO 

C  HUB  FROM 

NS  HUB  TC 

n 

mm 

im 

a 

.TD2  . 

BUS  h-13 

b 

b 

H)  3 

BUS;  ci-25 

0 

III9SR9 

0 

ID  5 

DUS  b-1.', 

"d 

SET  CAK  9 

wmm 

RIHBII 

d 

BUS  F-  7 

■Mi 
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T  Sc  F  IINTT  ..  FUNCTION  DKTI'SCXOIt  WmiNO 


Date t  Jflnunry  24.  1961 
ProfTrnjnt  Output  Format  A 


FUNCTION  DBTRCTOR  e 


Puniono*  ISS  7a  S 


Input,  Hub  Wired  Fromt 


Out 

Hub  Wired  To 


START  FILL  a 


UNI-8  IN 


STEP  ON  ENCOHE 


LSS  10d  C 


FUNCTION  DETECTOR  b 


'ut  Hub  VI 


FUNCTION  DETECTOR  f 


BUS  h-28 


ENCODE 

< 

ENCODE 

< 

ENCODE 

ENCODE 

Z 

UHI-1  OUT 


Hub  Wired  To  Purpoao 


LSS  9b  C 


HSS  3a  IN 


PU  L5S 


FUNCTION  DETECTOR  o 


From:  DUS  h-1 


KS9I 

Wired  To 

Purpose 

■■ 

ENCODE  'i' 

2 

BUS  d-24 

ENCODE 

BUS  1-1 

■i 

EflSHli 

ENCODE  'i' 

lESSSBiB 


Input. Hub  Vlired  FTomi 


Out 

Hub  Wired  To 


HSS  1b  IN 


BUS  h-20 


Hub  Wired  Fromt 
Wired  Tol 


UNI-11  IN 


ACTIVATE  I 


Purpoae 


4  .  BUS  1-1 


ENCODE 


FUNCTION  DETECTOR  h 


_ Purpose; _ 

Input  Hub  Wired  From 


Out 

Hub  V/lred  To 


ENCII-5 


— *  I/O  COM  3W  HSCL-W 


EiCODE  K 
.EHC.0DE_BEI 
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nrogr an t  Output  Format  A 


!'  raiB^ES 

UNIBUS 

INPUT  HUBS  WIRED  IHOM  , 

PURPOSE 

1 

HSS  3b  S 

ISBRHIlilii 

2 

HHI 

■■i 

BUS  F7 

BUS  F6  . 

_ 

msmi 

HSHH 

'illHISSHIIIIIIlii 

■■ 

BUS  h-28 

IBRfllllllllili 

ENCODE  Z 

■■ 

BUS  N-26 

wmm 

6 

AND  6  OUT 

BUS  F-^ 

BUS  W25 

PD  101 

D.O.  HSS  5 

■■ 

8 

AND  5  OUT 

PD  1 

BUS  F-30 

BUS  r28 

BSR9lililll 

STEP 

ON  E1«0DE 

■■ 

HHHI 

BHRI 

mm 

ENC  1-8 

RNC(®E  < 

■■ 

j 

iB 

OUTPUT 

PRBC.-LC 

mm 

BUS  b-25 

BHBIHH 

12 

BUS  F-12 

RSHSIlii 

wm 

BUS  e-28 

BUS  F-12 

OUTPUT 

PREC.-INH 

wm 

2FDa  OUT 

HSS  5o  S 

ISS  9(1  C 

mm 

Parity  Odd 

■12BH 

ur 

DEC  11-20 

FD  h  IN 

IIESHUH 

wm 

■■ 

IflBflII 

BUS  F26 

BUS  h-13 

LSS8b  n/S 
(PD  41  . 

@111 

18 

msRissn 

BUS  b-25 

BUS  b-U 

BUS  F-12 

INV  5  IN 

■■ 

BUS  e-28 

m 

■■■ 

,  , 

4 

'! 
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T  F  BUSSES 


ntis 

■nnM 

WIRKD  TO 

x-T 

x-1 

KNC  Out-PAIl 

v-1 

P/C  64 

v-1 

INV  1  IN 

u-1 

u-2 

u-2 

H55S1a  S 

u-3 

BUS  h-20 

u-4 

u-5 

AND  5  IN 

u-6 

INV  4  IN 

w-20 

w-20 

PNC  Out  16 

w-21 

P/c  16 

• 

v-18 

CPR  IN  16 

v-1 9 

v-20 

v-21 

u-30 

u-30 

ENC  Out. 4  ■ 

.u-31  . 

P/C  4 

u-32 

CPR  IN  4 

u-33 

v-30 

v-30 

ENC  Out  2 

v-31  . 

p/c  2 

v-32 

IN  2 

■ 

v-33 

w-30 

w-30 

ENC  Out  1 

w-31 

P/c  1 

w-32 

CPR  IN  1 

'' 

Datot  January  24.  1961 
Procram t  Output  Format  A 


BUS 

IHIDifln 

WIRED  TO 

W-30 

w-33 

x-34 

x-34 

ENC  Out  8 

w-34 

P/c  8 

v-34 

CPR  IN  8 

v-iL 

1-1 

1-f 

FDc  3 

k-1 

UNI-E  IN 

ENCODE  = 

.  i-1_ 

UNI-17  IN 

i-1 

PD  d  4 

1-34 

1-34 

ENC  Out  32 

k-34 

p/c  32 

.1-34 

CPR  IN  32 

..  i-34 

OUTPUT  • 
PREC.  IN 

h-7 

h-7 

0NI-8  Out 

K-7 

INV  7  IN 

f-7 

PD  STEP 

IN-3 

e-7 

d-7 

h-13 

h-13 

FD  a  IN 

c-13 

ISS  10a  N/S 

- 

f-13 

DEC  11-29 

e-13 

UNI_17  IN 

h-14 

h-14 

FD  0  IN 

c-14 

CAK  6 

f-14 

WAR,  8 

e-14 

IAS  lOo  N/S 
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T  4  F  BUSSES 


Date  I 


■  Jjimmrv  24,  1961 


Programr  oiitput  Form, it  A 


Eli23i 

Tiui; 

iTfiirfr— 

rnriTr— 1 

X-21 

x-21 

X-22 

X-23 

X-2i4 

X-2U 

PC  HSS  1 

X-25 

P.U.  HSS  3 

X-26 

LSS  9d  S 

HI 

W-25 

P.C.  HSS  li 

■I 

W-26 

DEC  11-13 

W-27 

UNI-1  IN 

W-28 

ENC  II-Ui 

W-29 

ONI  6  IN 

X-27 

X-27 

na 

X-29 

N-2U 

N-2U 

CAK  2 

M-2lt 

WAX  0 

L-21« 

lESlifflRi 

N-25 

N-23 

UNI  J  IN 

Esii 

11^99691 

L-25 

HSS  2d  NS 

N-26 

N-26 

HHHHI 

M-26 

oni-5  in 

L-26 

DNI-J  IN 

N-27 

N-27 

HSS  $0  M/s 

M-27 

2FD  a  1 

L-27 

2ED  a  2 

ecu 

HUB 

WIRED  TO 

N-28 

N-28 

0NI»F  IN 

M-28 

9999991 

L-28 

HH999 

N-29 

N-29 

LSS  7c  NS 

M-29 

WAX  5 

I.-29 

UNI  H  IN 

F-5 

m 

BUS  F6 

E-3 

FI  6 

IS 

D.O,  HSS  2 

c-5 

P-6 

F-6 

BUS  F5 

E-6 

DO  LSS  7 

D-6 

UNI-6  IN 

C-6 

UNI  2  OUT 

F-7 

m 

UNI  2  IN 

999 

LSS  lOd  S 

D-7 

D.O.  HSS  3 

Bl 

BUS  f-8 

F-8 

F-8 

BUS  F-  9 

r 

&-8 

D.O.  HSS  It 

i 

D-8 

D.O.  LSS  8 

C-8 

BUS  F-  7 

F-9 

991 

BUS  f-8 

1 

E-? 

DISCONNECT 

D-9 

C-9 
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Dat«i  January  7J\,  1961 

Contlnuftd) 

Proeramr  output  Format  A 


Eiai 

HUB 

WIIffiD  TO  1  PURPOSE  I 

F-26 

F-26 

LSS  8a  NS 

s 

E-26 

UNI  17  IN 

Bi 

D-26 

LSS  10  DO 

C-26 

BUS  FIO 

F-27 

F~27 

SET  PD  c8 

lJ-27 

HSS  4c  S 

D~27 

BUS  F28 

C-27 

F-28 

F-28 

LSS  6a  S 

. 

E-28 

IV28 

SET  PD  W8 

■■ 

028 

BUS  F27 

F-29 

F-29 

E-29 

LSS  7d  NS 

D-29 

SET  CAK  10. 

C-29 

UNI  G  IN 

F-30 

F-30 

F-30 

ura-3  IN 

030 

UWI-1  IN 

C-30 

LSS  9  a  N/S 

■1 

mi 
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DATE:  JANUARY  24.1961 


idM 


i- 


i 

«n>W 


I 


I 

I 

I 

I 

I 


T  &  F  UNIT 


PROGRAM  DIST. 


&  ADDRESS  WIRING 


PROGRAM;  OUTPUT  FORMAT  A 


PROGRAM  DISTRIBUTOR  OUT 

WIRED  TO 

PURPOSE 

m 

1£S  8a  C 

UNI-8  IN 

2 

LSS  10a  C 

- 

3 

LSS  10b  C 

B 

LSS  8b  C 

5 

LsS  8c  C 

LSS  10c  G 

11 

AND  3  IN 

12 

“CRKTT - 

WAR  7 

B 

UNI-H  IN 

WAK  6 

B 

i 

B 

43 

Hi 

mmm 

B 

97 

HSS  3c  IN 

99 

INV  3  IN 

HSS  3d  IN 

TOO 

AND  6^IN 

101 

TINT -6  TN 

103 

PIT  liJS  6 

130 

LSS  6a  C 

MOD  12  PDK  OUT 

HUB 

WIRED  TO 

PURPOSE 

STEP  PD  Ilj 

HUB 

WIRED  FROM 

1.  STEP  -  DECODE 

INV  7  OUT 

2.  VOID  STEP-DECODE 

3.  STEP  -  ENCODE 

BUS  h-7 

4.  VOID  STEP-ENCODE 
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r 


Data t  January  24.  1961 
ProPTflint  Output  Format  A 


I 

1 

I 

I 

I 

I 


1 


I 


I 

! 

! 

i 


T  ft  F  ItNiT  -  FtJNCTION  WIRING 


BRM 

■ItiilliViilillhM 

'HUSHli 

HH 

HiMHI 

HHHlli 

PulSSylji 

tm 

HBH 

HHHHl 

hbIhb 

■■■ 

iSlillilS 

HH 

HHIH 

BHHIil 

imm 

HHHBl 

HBHI 

iiiiiiiiiiiiiiiiiiiii^ 

■■■■ 

■■n 

HHHHI 

1  FUNCTION  INPUTS 

INPUT  HUB 

FUNCTION  WIRKD  FROM 

SMI 

HHHH 

HHISISSIS 

wmBM 

5.  VOID 

BUS  F-  5 

7.  TRACK  SWITCH 

UNI-L  OUT 

8.  BUFFER  CtEAR 

10.  STOP 

11.  STOP 

2-CHAR.  FUNO.  DET.  a  ' 

PURPOSE t 

IN  2  HUB 
WIRED  FROM 

BCTmnM! 

ESKul 

itefiffiM 

lilRPI 

UNI-14  InI 

INVERTFRS 

IM 

mmmmm 

OUT  HUB 

WIRED  TO 

PURPOSE 

1 

HflBHIIIi 

CPR  IN-PAR 

2 

HUSlHi 

3 

PD-  99 

AND  5  IN 

4 

BUS  u-2 

AND  6  IN 

5 

UNI-18  OUT 

AND  2  IN 

6 

7 

BUS  h-7 

PD  STEP 

IN  1 

2-CHAR.  FUNC.  DET.  b 

PURPOSE J 

RrnsR!{i)!i 

IN  2  HUB 
WIRED  FROM 

KHPH 

■Bfi 
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T  ft  F  WMIT  -  MlSCF.LLAHr:OllS  CONTROT.  WlnlMQ 


Dflito t  January  24.  1961 
Prowamt  Output  Forniat  A 


